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PC Labs Tests 
EVERY 80386 


33 bargains at 16 MHz 
46 workhorses at 20 MHz 
25 screamers at 25 MHz, 
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How to Buy Smart—with No Regrets 
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When 
12-3 users 
finally make the | 
decision, 
they'll be amazed 
at What happens. 


Microsoft Excel 
Complete Spreadsheet with Business Graphics 
and Database 


Microsoft’ | 
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The 
ProSpeed” 386 
desktop. 


In the past, people who were 
serious about their eomputers 
have had a serious dilemma. 

They eould either buy a pow- 
erful desktop and give up 
any thoughts of portability. Or 
get a laptop, and forget about 
expansion and eonneetivity 
eapabilities. 


But never could they find a 


Cal Computers and Communications 


eomputer flexible enough to 
give them both, 

Until now. With the ProSpeed 
386 from NEC. 

As you'd expeet from a pow- 
erful 386 desktop, it runs at 
a swift 16MHz, has seven 
expansion slots and up to four 
drives. So it ean handle 
anything you throw its way. 


And when you want to take it 


To understand 
its massive 
power, 





on the road, it’s still a high- 
powered computer. The laptop 
unit is available with either a 40 
or 100 MB hard disk. It's also 
battery operated and has up to 10 
megabytes of memory. There's 
even a paper-white Monograph” 
sereen with EGA resolution 


that provides the readability 





you have 
to take it 
apart. 





and graphics capabilities of 
a full-sized CRT. 

All this and total connec- 
tivity capability, too. When 
you want to turn it back 
into a desktop, you merely 
slide the computer into a 
unique Docking Station” that 
never leaves your desk. It 
contains two standard drive 


bays as well as the 


capacity for four full-sized 
cards. So in a matter of sec- 
onds, you're fully integrated 
back into your office. 

No manual reconfiguring. 
No phone lines to connect. 
No cable hookups. 

What's more, for a computer 


with this kind of flexibility, 


the price isn't a hassle either. 
So if you'd like us to continue 
taking the ProSpeed 386 apart, 
eall NEC Home Electronics (USA) 
Inc. at 1-800-FONE-NEC. 

Or, if you'd like to dissect 

it yourself, eall for product 


literature at 1-800-826-2255, 
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SOLUTIONS 


Bigger— 


Vfeature Deluxe™ \ets your DOS system } 


use hard disks it thought it couldn't, all in one 
bootable piece—no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. $120 


DUB-14™ takes a different approach 10 
drive expansion, stretches your AT’s Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level format routines, and it’s OS 
independent. $95 


Faster— 


Veache™ accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it's there for you the next time 
you need it—no waiting! Works with any type 
of memory, caches up to {§ Mb, bundles accel- 
erators for your diskettes, screens, and 
keyboard. $59.95 


Vopt™ saves head motion by eliminating 
DOS file fragmentation. In a few seconds at 
boot time, Vopi arranges all your files neatly 
in contiguous clusters so you won't waste any 
time reading them back. Bundles timing and 
diagnostic utilities. $59.95 


Safer— 


Viock™ protects your system and its data 
from vandals and accidents. Sysiem access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! $135 


Easier— 


Vtools™ is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 


.f%) GOLDEN BOW SYSTEMS 
: 2870 STH AVENUE 

a SAN DIEGO, CA 92103 
(619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 


Wanate DUB HE. Vache Vege Viart. and Vanols are trademarks of Calden Bom Spuietes 
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WHAT?’S INSIDE 


Never before has 
$2.95 been worth so 
much to so many. 
There was a time 
when $2.95 bought 
a frock coat and 
breeches. But even 
with that degree of 
buying power, it 
couldn’t command 
25,000 hours of 
work by 60 people 
testing and review- 
ing 104 386 PCs. 

No other computer 
publication has ever 
attempted such a 
feat: to hands-on-test 
every 80386-based 
desktop computer in 
existence. The clos- 
est another magazine 
came was a roundup 
of 24 20-MHz 386s, 
and the highest num- 
ber PC Magazine 
reviewed at one time 
was 15. 

Team 386 began last summer in the PC 
Labs conference room with just two edi- 
tors, one project leader, a free-lance writer, 
and three or four assorted techies. In the- 
ory we were assembled to flesh out the 
authors’ guide, but the first questions to 
surface focused on more-immediate prac- 
tical concerns. Where are we going to put 
them all? How will we get them photo- 
graphed? What if there are 200 of them 
out there? 

The last question led to a debate that 
went unresolved through a full 6 weeks of 
editorial meetings. Associate editor Ed 
Perratore and I, who worked together to 
produce this issue, were struck by some- 
thing close to terror at the thought of 
simply running out of inventory and Labs 
space. We could handle 100 computers, 
but could we handle 150? Or more? 


Writing, testing, editing: you name It, Team 386 did li— over 
25,000 hours of hands-on work to review 104 computers. 





We thought of various ‘‘filters’’ to screen 
out the expected overflow; the ideas ranged 
from cutting out 16-MHz machines to 
eliminating 386s with chips oscillated 
beyond their ratings. But in the end we 
surrendered ourselves to Fate and the 
magical process of vendor dropout. PC 
Magazine’s comprehensive special-issue 
format survived the process. 

The trivia doesn’t end with an account- 
ing of man-hours. The features table that 
appears in this issue, when printed out on 
a dot matrix printer, covers a 10- by 12- 
foot office’s floor. The number of elec- 
tronic-mail messages ferried among edi- 
tors, reviewers, and labs personnel totals 
over 500. But more important than these 
Statistics is the shelf life of this issue— 
counted not in hours or square feet, but in 
years.—Stephanie K. Losee PCI 


PC Magazine The Independent Guide 1 IDM Starslard Persciat Computing [SSS (#0RSK-8507) is published bi-weekly except mt July and August for $39 97 for one 
year (22 waves), $61 97 for Iwo years, and $81.97 for three years Additwnal postage $1 00 per copy oF $22 00 per year far Canada and all ethes foreign countnes, Zifl- 
Davis Publistung Co...u division of Ziff Communications Co . One Park Ave. New York NY (0016 Second-Class postape paxd at New York. NY (0016 and at 
additional mashing offices. POSTMASTER Address changes to PC Maga:tie.P.O Box 54093, Boukler, CO 80321-4003 
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a 
BigBin. 
1000-sheet 
capacity for 
Canon SX, 
Ricoh 4150 & 
4080/4081 
engine 
laser printers. 


‘The hidlewrny anct ovemiagbe os TuTE Reames con 


QMD-PS, Laser Connnection The So 


he new BigBin holds five times 
more, so you feed it five times less. 


The BigBin™ sheet feeder replaces your laser 
printer's old 200-sheet paper tray to give you 
1,000 sheets of paper. That means you spend 
more time working on printing jobs, and less 
time refilling paper. 


Impressive numbers Think of BigBin as a 
motorized paper tray that lets you load 1,000 
sheets of letter-size paper. All at once. You can 
even add a kit that handles legal-size* 

Even high-volume and multiuser environ- 
ments get up to two hours of continuous print- 
ing. Without the interruption of another empty 
paper tray. 


Simple addition All it takes to multiply your 
paper-handling capacity is a little addition. 
Just replace your printer's paper tray with the 
1,000-sheet BigBin and plug it into the wall. 

Despite the big name, BigBin needs only 
about a foot of space in front of your printer, 
and it weighs in at only 14 pounds. 


A multiple of three BigBin is available in 
three models that connect to laser printers 


rues’ BagBin. KESSmks, Lasengrafix, 
nok, SmartWriter« f QMS, Inc Canan SX of 
Cano, USA Ricoh of Ricoh, Inc, nia fea Serws Ul of Uewiett-Pockord Omnlaser 
of Texas instruments {nc TorboLaser of AST. LN 03 of Digital Equipment Corp 


with Canon SX, Ricoh’ 4150 and Ricoh 4080! 
4081 engines. 

The Canon SX works in the QMS-PS" 810, 
KISS“plus and HP* LaserJet Series IF. The 
Ricoh 4150 supports the QMS Lasergrafix” 
1510, QMS SmartWriter’ 150 and Texas 
Instruments Omnilaser’> models 2015 and 
2115. The Ricoh 4080/4081 series includes the 
AST TurboLaser’, the DEC LN 03°, and Texas 
Instruments Omnilaser 2108. 

All three BigBin models are available 
exclusively through Laser Connection” dealers. 
For more information on how BigBin can 
maximize your paperhandling, call Laser 
Connection at 1-800-523-2696 for the 
dealer nearest you. 

And be sure to ask for The Sourcebook"— 
our exclusive catalog filled with the latest laser 
printer products and enhancements. 


*Fits Canon SX and Ricoh 4150 engines. 


WSeaser , 
connection 


A QMS Company 
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80386: The Power and the 
Glory 
Join in PC Magazine’s 
celebration of the 386-based 
personal computer—an entire 
issue devoted to its technology, 
performance, and potential. In 
the most comprehensive 386 
roundup ever published, we 
test and review a total of 104 
| desktop PCs representing 58 hy 
companies in all. ry 
Editor-in-chief Bill "e i 
Machrone analyzes the 386 ql 
microprocessor’s impact on | 
computing in today’s world and 
tomorrow's. And to give Find out which 386s stand out 
sharper perspective to our in the crowd we reviewed, page 322. 
reviews, we size up the 386SX 
as an increasingly attractive American Mitac Copp ..... 118 | Leading Edge Hardware 
option, reveal the Arche Technologies Inc ... 122 
truth—beyond the AST Research Inc.......... 125 | Memorex Telex Corp......225 | PC Link Corp .............. 262 
rumors—about Intel’s 486 AT&T. 127 | Micro Express Inc ......... 230 | Sanyo Business Systems 
chip, and step you through a Bus Computer Systems.... 128 i 
smart buying plan so that you Canon USA Ine ............ 135 | Mitsubishi Electronics Spear Technology Inc ..... 280 
| choose a ee you won’t Compaq Computer Corp .. 135 | America Inc ..... 238 | Tandon Corp ..........0000 286 
CompuAdd Comp........... 138 jl) INGR Goep iccsssecsssccnes 240 | Tandy Comp.......0..s.00eee 286 
Computer Products United NEC Information Systems Tatung Company of America 
| ee epetren neon orvouendl Yl) [IT "israel erenorsemrnrcrnns’ 04 
Computer Systems Corp .. 142 | Northgate Computer Televideo Systems Inc .... 296 
Continental Technology SYSICMS sintesns wscssesvesiews 248 | Tussey Computer Products 
WG eee 148 | OlivettiUSA eo 
egret later... cesssesseess 95 | Cordata Technologies Inc . 148 Unig Tech Inc...........++. 303 
16-MHz Performance Core Intemational... 153 VIPC Computers Corp .... 304 
Tests ......sssserrenseen.e 170 | DataWorld Inc... 162 VNS America Corp........ 308 
20-MHz Performance Dell Computer Corp....... 164 Wang Laboratories Inc .... 310 
Tests ......sssssecsnoennreee 180 | Destiny Computers ........ 166 Wyse Technology ......... 312 
25-MHz Performance Everest Computer Corp ... 177 Zenith Data Systems....... 316 
Tests iui 196 | Everex Computer Systems 183 Zeos Intemational Ltd ..... 319 
Features Table.............. 263 | FiveStar Computers ....... 188 
Editor’s Choice ............322 | Fortron Corp .......sesssse 188 EDITORIAL PRODUCT 
Fountain Technologies INDEX 
Index of Reviews [AR ase ere ANNE A list of products reviewed in 
Acer Technologies Corp .. 106 | General Technology Corp. 202 this issue, plus a guide to 
Advanced Logic Research Hertz Computer Corp...... 204 utilities, programs, and tips in 
Me eens LIO | Hewlett-Packard Corp..... 209 the Productivity section ... 466 | 
Altec Technology Corp ... 112 | HiTech Intemational Inc. 210 
Amax Engineering Corp .. 115 | EBM Corp.........sssccseeee 212 Cover Image: 
Amdek Co : PC Magazine 









PC MAGAZINE @® MAY30,t989 
6 





Hands On: 

e The first 33-MHz 386 out of 
the gates: Zenith’s Z-386/33 

e Lucid 3-D, Version 2, adds 
graphics, larger models 

e Microsoft's QuickC 2.0 
gives programmers a few new 
features to cheer about 

e PC-MIX: anovice-minded 
approach to DOS multitasking 
e Volkswriter 4 helps you put 
an end to poor grammar 

e Actor |.2: An object- 
oriented Windows 
programming assistant 

e SLEd Image Processor adds 
graphics to text-based 
applications...............0++ 33 





e CompuServe role-playing 
games: respites from reality 

¢ The Source’s fourth Portfolio 
Contest: An investment 
simulation 

e Fantavision generates 
‘‘movies’’ on your PC screen 
« Manhunter: New 
York—after the space aliens 
take over 

« Paperboy: Delivery 
mayhem 

@ Create with Garfield: Fun 








Manhunter has detailed graphics of New York’s urban landscape, page 476. 








PC LAB NOTES 

Multitasking Without OS/2 

Winn L. Roschi Both Microsoft Windows/386 and DESQview 
386 give your 386 machine multitasking capabilities with 
today’s DOS applications. Here’s how to optimize the 








UTILITIES 

Printer Control the Easy Way GRAM] 
Jeff Prosisel This easier, more-flexible upgrade of our popular 
SETUP utility lets you tell your printer exactly how to print a 
file—and you never have to leave your application 45 








ENVIRONMENTS 
IBM’s OS/2 1.1 

ing Tools 
Charles Petzold! (BM’s 
technical documentation for 
OS/2 1.1 and the Presentation 
Manager is formidable, 


SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobb/ Protecting your 1-2-3 
worksheets from prying eyes; 
determining the median in a 
range of values; a /-2-3 macro 
for replacing the value in a cell 








running to more than 3,000 with a value calculated from 

pages. Here’s a concise Mince. iceewesevussnassennsenans 391 

breakdown of what you get and 

what to expect from the people | USER-TO-USER 

at Microsoft ................ 371 | Neil J. Rubenking/ Comparing 
the contents of two directories 

POWER PROGRAMMING | with COMP; a verify feature to 

Using Extended Memory, make sure you don’t delete the 

Part 1 wrong files; a simple deletion 

Ray Duncan! Writing technique that makes it easy to 

programs that access memory _|_ recover your files .......... 395 

above the normal DOS IMB 

barrier requires shifting inand | POWER USER 


out of protected mode. This is a 
tricky process, but here are the 
ways you can do it 


Craig L. Stark/ Make your 

network printer wait for a sheet 
of letterhead stationery; an 

easier way to find style sheets in 
Microsoft Word; underline and 
bold WordPerfect text with one 
Maen 9 


377 





CONNECTIVITY CLINIC 
Frank J. Derfler, Jr.t The 
difference between software 
that is usable on a LAN and 
software that uses a LAN; some 
data switches don’t just deliver 
mail— they read it; a free 
T-shirt offer from PC LAN 
EADS ice coats IS 








LETTERS TO 


PC ADVISOR 

Lori Grunin/ How to get the 
most out of a 386’s expanded 
memory; tuming off NumLock 
from your AUTOEXEC.BAT; 
an MCA game card .......... 27 





BILL MACHRONE 


JOHN C. DVORAK 
The Sun Clone Also Rises .71 
Inside Track 73 








JIM SEYMOUR 
The Windows Test..........77 | 


WILLIAM F. ZACHMANN 
Adventures in 
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Get out of the danger zone 
with Oracle’s dBASE compiler 





ORACLE 
Quicksilver 
All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica 
tions, so you can fly them into the 1990s. 


Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of MBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 
ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Copyright © 1989 by Oracie Corporation ORACLE «a registered 
trademark of Oracts Corporation Also trademarks GBASE of Asnior 


Tate Qucksitver of Qucketver Software inc 082 OS/2 and IBM of 
Inlernairona Business Macmines Other companes mentioned own, 
numerous trademarks. TRBA 





Why wait until dBASE IV can 
talk to SQL Server? 

BASE IV doesn't talk to SQL. Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 


No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL*Tutor — our on- 
line SQL training program — absolutely free. 

Call 1-800-ORACLEL, ext. $425 today. 
Or fill out and return the attached no-risk 
coupon now: 


ORACLE 


COMPATIBILITY - PORTABILITY - CONNECTABILITY oe 
Cali 1-800-ORACLE, ext.4425 today. © 





Dear Oracle... 
Oracle PC Direct © 20 Davis 
Drive « Belmont. California 93002 
1-800-ORACLE1, ext. 4425 





» | 


Send me the following ORACLE products for 

my PC * Enclosed is my Li check or VISA 
MasterCard — AMEX credit card number and 

authonzation for 

$ ORACLE Quicksilver al $699 and 

ORACLE SQLeTutor free 

$ ORACLE SQL*Tutor ONLY for $199 | 

$ Please add appropriate state sales tax | 

$ Total enclosed/authorized. 


Junderstand Oracle will pay for ship- 
ping. and all prices valid in U $. only 





Deskdrive A Winner! ; 


High Performance, Aggressive Prices and GE As 


Austin 286/12.5 Cache 
Standard Features: 


«Intel 12.5 MHz 80286 Processor 

-* GE 1 Year On-Site Service _ 
Contract 

© 14” EGA Color Monitor 

¢ 16 Bit Paradise EEGA Autoswitch 


i dapt: 
. payee ms Scour Fast Access 
Hard Dri 


ive 

© 1:1 Fast Transfer Interleaving 
Controller Card r 

° 32K High Speed Hard Disk Cache 

° soe PC Kwik Disk Caching 


are 

* 1 MB RAM (expands to 4 MB on 
board, 16 MB total) 

* Shadow RAM Caching (BIOS 
Caching) 


Fully Loaded System. . . 


AUSTIN 
Ba 


286/12.5 


’ 
: 


+ EMS LIMM 4.0 Support | 
° American-Made MotherBoard 
°3.5" weaned 5M" 1.2 MB Floppy 


¢ 2 Serial Ports & 1 Parallel Port 

* 1 PS/2 Mouse Port 

« Clock with Battery Backup 

* 80287 Math Co-Processor Socket 

* FCC Class B Approved 

¢ Users & Technical Reference 
Manual 


* Built-in Setup & Diagnostics 
» Fully DOS & OS/2 Compatible 


Complete 286/12.5 Cache with EGA Color Moni tor, 
» 40MB Hard Drive, 1MB RAM, and 1 Year GE On-Site 


‘Service Contract. $2295.00 


te Service! 


GE Computer Service 


PC MAGAZINE SAYS, 
JANUARY 31, 1989 


“In short: Austin Com- 
puter Systems has a 
winning combination of 
classy parts, smart de- 
sign, high performance, 
and aggressive pricing, 
all backed by a GE on- 
site service contract. 
How can you lose?” 


AUSTIN 286/12 Comparison Chart 
Austin Check 
Features 286/12) Competition 
GE | Year on-site servace 
16 bit high gee! dig ty ada ter 
25 ms or faster hard dnve 
1:1 hard drive controller 
Disk caching software (rated as 
#1 in andusty)) 
32K hard drive cache 
1 full MB of RAM 
Shadow RAM 
Surface mount construction 
VLSI technolgy 
1/0 ports fully integrated 
Amencan-inade motherboard 





Equally Equipped...The Competition Simply Costs More! 


Our prices include a VGA color monitor, 16 bit VGA color adapter, screaming fast access hard drive, 
GE 1 year on-site service contract, performance boosting cache, and American made quality. 


Extraordinary computers . . . at ordinary prices! 
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The Austin 286/16 Slim Line includes a 
VGA color monitor, 16 bit VGA color 
adapter, 40 MB-28 ms 1:1 hard drive, GE 1 
year on-site service, | MB RAM, shadow 
RAM cache, Super PC Kwik disk cache soft- 
ware, 1.44-MB 3.5” floppy drive, 101 key- 
board, a full array of 1/0 ports, and there are 
still 3 open, regular size expansion slots! 
Complete at 2595.00 
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The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB 5% floppy drive, 
101 keyboard, and a full array of 1/0 ports. 


Complete at ‘ 


The Austin 386/25 HyperCache™ includes a 
tremendous 128K static RAM cache, VGA 
color monitor, 16 bit VGA color adapter, 110 
MB-17 ms ESDI hard drive, GE 1 year on- 
site service, 1 MB RAM, shadow RAM 
cache, Super PC Kwik disk cache software, 
1.2 MB 5’ floppy drive, 101 keyboard, and 
a full array of I/O ports. 
Complete at 5795.0 
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286/20 
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The Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 MB 
54," floppy drive, 101 keyboard, and a full 
array of 1/0 ports. 


Complete at 926° 








The Austin 386/20 Cache includes a 64K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 80 MB-22 ms 1:1 hard 
drive, GE 1 year on-site service, 1 MB RAM. 
Super PC Kwik disk cache software, 1.2 MB 
5!" floppy drive, 101 keyboard, and a full 
array of 1/0 ports. 

Complete at} 


ALSTIN PRICE MATRIN CHART 


] CUhoase Monitor Below 
Choose | Choose (Uncludes 16 Ba VGA 


System =} Hard Drive Adapter Card) 


Sure Below a 
Below | Mone Pra VGA 
Color 
! ROUX G00 


10 MB-28 ms 1:1 2 2605 $2805 
4 M22 ma i:t | 2795 $3195 
110 MB-17 ms ESDI S195 
150 MB-17 ms ESDI $ $4695 
ims 1:1 , i 
22 me 1h 
17 ms ESDI 


80 MB 22 ms Li 
116 MB-17 ms ESD 


S86 20 
HyperLache™ 


IBM. AT, 05/2, AND PS’2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE IHM CORPORATION 
NAMES AND TRADEMARRS ARE REGISTERED TRADEMARKS OF THEIR RESPECTIVE HOLDERS. § 
CHANGE WITHOUT NOTICE, CALL FOR CURRENT PRICING. FOR EXACT DETAILS ON WARRANTY 


Extremely High Performance! 
Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along. . . But 
we don’t stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available; 1:1 or ESD1 Hard Drive Control- 
lers to ensure the fastest access possible; 
and a hard Drive Caching Program so good 
that PC Magazine voted it the best in tts 
class for 1988! 


American Made Quality 

Austin Computers, including the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality products at low prices! 


A World Class Support Program 
Featuring . . . GE On-Site Service 

A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austin computer. Should your 
system fail, a GE technician will come to 
you and resolve the problem. . . Usually 
within 24 hours! 


Unlimited Toll-Free Support . . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 


30 Day Money Back Guarantee... 
If you're not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 


Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of I/O ports. . . If you desire a cus- 
tom) configuration, or additional options, 
just tell our sales personnel how you want it! 


CALL AND ORDER TODAY! 


1-800-752-1577 


COMPUTER 
>Y SERS 


MONDAY-FRIDAY: 8AM-—7PM CENTRAL 
SATURDAY: 10AM—5PM 
Fax (512) 454-1357 SS Sons | 
Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 


CIRCLE 509 ON READER SERVICE CARD 
10300 Metric Blvd «© Austm, TX 78758 


OTHER BRANDS AND FRODUCT 
AND SPECIFIC ‘S ARE SUBJECT TO 
WRITE GE ER SERVICE, GE 


CALL OR E COM: 
AND THE GE LOGO ARE ALL TRADEMARKS OF THE GENERAL ELECTRIC CORPORATION. PC MAGAZINE EDITORS CHOICE, JAN. 31. 1989 





—— an Oniy the new 44MB Bernouili” bridges the 
ea Ss operating system gap. To transfer files 

between PCs, PS/2s" and Macs, or 
between DOS, OS/2° and Finder, 

just transfer the cartridge. 
For large amounts of data, 
Bernoulli is easier 

and cheaper 
than a LAN. 














Get a handle on data transportability. 
Only the 44MB Bernoulli Disk Cartridge 
takes 1000Gs of shock without data 
ioss—that's 6-8 times tougher than other 
removabies and the only one you can 
drop from a desk top and not lose data. 





Unlike fixed disks, removable 

Bernoulli Disk Cartridges can 
be locked away for the ultimate 
security. And only Bernoulli 
automatically checks and 
replaces marginal sectors to 
protect your data better than 
hard disks—fixed or removabie. 


WHAT DO YOU MAKE OF A 
THAT DOES MORE TH 












You make sure you see it. Because no mass storage system anywhere, 
made by anyone, does all the things the new 44MB Bernoulli does so 
well. Or so fast—with access in 22ms. Or so affordably—at as little as 





The new 44MB Bernouiii makes other backup systems a 
waste of time. It's 3-4 times faster than tape, and can back itself 
up in as iittie as 3 minutes. 








The new 44MB Bernoulli gives you 
the performance of a hard disk with 
an effective access time of 22ms, 
but never fiiis up. When one Disk 
Cartridge is fuli, there's another. 
And another. And... 


At $2.84 per megabyte, 

the new 44MB Bernoulli 
Disk Cartridges are a penny- 
pinching piace to put data. 
They deliver up to 5 times 
more storage per dollar 
than any hard disk, and 
even more than flopples. 


MASS STORAGE SYSTEM 
AN MASS STORAGE? 


1/5th the growth cost of other systems. And it's from lomega, the world’s number one remova- - = : 
ble mass storage company. So make time to call 1-800-342-8838 and find out about it. Because (*- EGA 
no matter what your mass storage problems, the new 44MB Bernoulli makes an ideal solution. —_ Neverending storage solutions. 





Bernoulli 1s a trademark and Bernoulli Box Il is a registered trademark of lomega PS/2 1s a trademark of IBM 
OS/2 1s a trademark ol Microsoft Finder is a trademark of Apple Computer. Inc 
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ORACLE has led a revolution in PC 
relational database technology. More 
power. More portability. More con- 
‘77% nectivity. More reasons 

| 2m than ever to make 

Wi am ORACLE your corporate 

i} standard database. 


5 (988 


New tools with even 
more power. 

We're proud to announce our new- 
est release— Professional ORACLE Ver- 
sion 5.1B. Now you can run your applli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerful applica- 
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5.1B delivers a new level of 
power to your PC developers includ- 
ing the latest versions of: 

¢SQL*Forms® NEW! Enhanced 
4th-generation application develop- 
ment environment. 

¢SQL*Menu® NEW! Flexible inter- 
face builder for defining complex 
menu systems, 





Cc) iz AC 


More power to the people. 





¢SQL*ReportWriter™ NEW! Non- 
procedural development and runtime 


powerhouse for producing any report. 


eSQL*Plus® Oracle's ANSI-standard 
SQL query and administration tool. 

¢Pro#C™ The C-language pre- 
compiler and subroutine call inter- 
face to ORACLE. 


Learn SOL on us. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for $1299 and we'll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for $199. 


Try ORACLE for $199. 

Our Trial Version is identical to 
Professional ORACLE, but can’t be 
used in networked configurations 
and allows a maximum user database 
size of 1 MB. It’s a powerful tool for 
prototyping your first ORACLE appli- 
Cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 


—r gues 
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COMPATIBILITY - PORTABILITY - CONNECTABILITY 


Call 1-800-ORACLE1, ext.4431 today. 


Copyright © 1989 by Oracle Corporetion. ORACLE, SOL°Forms, SQL*Menu, SOL*Plus and SOL‘Report are registered trademarks and Pro* oH 
SOL*ReportWriter are trademarks ot Oracle. Also trademarks: MS ot Microsoft. OS/2 of IBM 





Money-back guarantee. 


If you haven't tried ORACLE yet, 
now there's even more reason to join 
the SQL revolution. More tools. More 
power. If ORACLE 5.1B doesn’t 
revolutionize the way you develop 
PC database applications, return it 
within 30 days for a full refund. 


Call 1-800-ORACLE? ext.4431, 
or an ORACLE MasterVAR today. 


| 





| Oracle Direct- 20 Davis Dr. Belmont, CA 94002 | 
1-800-ORACLE1, 1 


| Since your 30-day money-back guarantee eliminates any risk | 
on my part, please send me the software below. Enclosed is | 
my O check, or © VISA O MasterCard 0 AmEx credit 
card authorization. Offer valid only inthe USA. 
| Please send () §.25” High Density or (1 3.5” disks, 
CO Professional ORACLE for MS-DOS with free 
ORACLE SQL* Tutor for $1299.00... 
CO Professional ORACLE for MS-DOS Trial 
Version fof $199.0... eseececeesesenceeeessees 
0 a ORACLE for OS/2 


aarp serienien sas Report 
in guaran 2501 PC en nro 
mown sop 
SUR Gta. seat tes tessecs dees cee ae 
Please add appropriate sales tX............00.c. $ 
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VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


BACK TO THE FUTURE 

There is and always will be an important 
need to investigate and report new technol- 
ogy coming on-line in the industry. Re- 
member, however, that you have an ever- 
growing base of installed users out here. 
Once potential PC buyers make the pur- 
chase, they are no longer so driven to 
know about the next level of technology. 
They need to know how to make better use 
of what they have. 

I enjoy reading about the newest line of 
20-MHz+ screamers, the best in 
multitasking software, and so forth, but I 
would like help in leaming how to use 
what I already have to better advantage. I 
advocate that PC Magazine balance be- 
tween these two extremes. 

Robert P. Ward 
Bonney Lake, Washington 


There has been a great deal of writing in 
PC Magazine about the latest in hardware, 
especially the 386 chip. I like the emphasis 
on different utilities, and 1 find your re- 
views to be thorough and specific. Keep 
up that good work, but remember there are 
millions of us out here who work on XTs! 
George Wilkinson Il 
Glenbrook, Connecticut 


QUICK KUDOS 
I want to thank you for the vast amount of 
time and money I’ve saved by using the 
tips and utilities found in each issue of PC 
Magazine. 

Scott E. Loveless 

Elmwood Park, New Jersey 


Thanks for giving me the information to be 
a smart customer. Based on your review 
(The Best of 1988," PC Magazine, Jan- 





with computer salesmen. PFS:First 

Choice is great, and the integrated color 

graphics make my reports look super! 
Lowell Toms 
Cincinnati, Ohio 


MORE SHAREWARE, PLEASE 
Bill Howard did a great injustice when he 
insinuated that no great software shipped 
in 1988 (‘The Best of 1988,"" PC Maga- 
zine, January 17, 1989). He obviously i ig- 
nored a large por- 
tion of the market: 

shareware. 
Shareware is an 
excellent way for 
us ‘*common us- 
rs’* to get out- 
standing products 
at a reasonable 
price, on time. Not F 
everyone requires the ultimate produit 
from some distant software house that can- 
not or will not support the user. For most of 
us, shareware is a practical, altemative 

way to greater productivity. 
James R. Plosay 

Monterey, Califomia 


Choice despite encountering difficulties 





LOOKING FORWARD 
I enjoyed and appreciated the reviews on 
tax-preparation software (After Hours, PC 
Magazine, February 28 and March 14, 
1989), but an important piece of informa- 
tion was not discussed: yearly upgrade 
costs. 
J. Gregory Simpson 
Savannah, Georgia 


LIGHTEN UP, GUYS! 
In an otherwise outstanding publication, 


uary 17, 1989), I purchased PFS:Firse | the After Hours section is a big bore! Most 
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of the time, the products reviewed there 
are more business-oriented and stuffy than 
the rest of the magazine. On the rare occa- 
sion when you review an actual entertain- 
ment-oriented program, it is invariably 
one that has already become an industry 
standard for excellence and needs no re- 
view. 

Despite what most of the computing 
world thinks, there are a great many high- 
quality entertainment programs and prod- 
ucts available for the IBM PC. Why don’t 
you start reviewing some of them? 

Vasilios Spandagos 
Tewksbury, Massachusetts 


THE TRUE TEST 

There appears to have been a lack of quali- 
ty control in the testing of the multitasking | 
environments (**When One PC Equals 
Four: 386 Multitasking Environments,’’ 
PC Magazine, February 28, 1989). The 
more programs there are running concur- 
rently under an operating system, the 
greater the time a task takes to complete. 
However, according to the benchmark 
tests, Microsoft Windows/386 miraculous- 
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‘ENUITCASKING ENVIRONMENTS 





ly managed to actually run all of the PC 
Magazine benchmark tests up to 33 per- 
cent faster with four tasks running than 
with only three! 

The second glaring error was that the 
times presented in the benchmark-test 





NEC CD- -ROM Drive Special 


Fast and compact, w/SCSI, complete kit | 
NEC CDR-7? wiaudo. smalifootprint extamaltorPC SEO 
NEC CDR-77 w/audio smaifootpmt externaiforMac 850 
NEC CDR-80 w/oudo hait-heignt intemal for PC 0 


CD-ROM Drives (ready to run) 
Amdek w/qudio for PC external (S499) or intemal on 
Hitachi w/oudio for PC extemal ($749) or intemal ed 
Toshiba w/audio for PC & Moc fastest int drive! from 860 


3.995, 


PC Starter Set chive & 2 titles. call for detats $799 
Microsoft Bookshelf (S285) w/Toshiba extemal dive = 1.099 
Microsoft Programmer's Library (5377) w/Toshibaent 1.199 


C Ubrary or Shareware Grab Bag 3000programs 59 

300M inhypercard stock - Mac 1a 
Educorp Library 2.0 over S00 iss ofsoftware Moc 197 
PC-Sig Ubrary new edition everything from disks 1-1240 485 
ICP Software Directory search 15.000 h/w &s/witerra 3900 


Business 


Consumer, Economic or Agricultural Stats (1913-87) o2 
Computer Library essential for MS & PC managers 
Material Safety Daio Sheets over 50,000 chemicas 


Geovision U.S. Alias entire US. with 1 milton iancimartes 


Libraries and Education 
CIA World Foct Book Every country & tenttory 
Science Helper K-8 1 QO0NSF tesson plans 
MeGraw-Hill Ret. Set 100,000 terma, 7.300 articles 
Groller's Encyclopedia 20 volumes. 30.000 articles 
News Digest curent events 1980-87 - PC & Mac 
Onxdord English Dictlonary over 250.000 headwords! 

Medicine & Science 


Time Table of Science stock with 5 S00 events - Moc 


NEC Clip Art/Image Follo 1000s of mages - PC & Macey 
Kwikee Pro- Alt 300 Postscript Bustrations -PC & Moc 

Comstock Desktop Photo. 449 pinotas- PC & Moc ie 
AsfRoom fonts at. tempictes utilties.ardmore-Moc A 
King James Electronic Bible tated eaiytoseacn §—_S0 
Setween Heaven and Hell practical ondpervene w 


Whole Earth Catalog better than the orignal: Mac. J 
Bible Library covers of bibles. references, concomiances 75 


MORE! Over 100 different titles 
Dealer inquites welcome 


Free technical support 
Bureau of 


Electronic Publishing Inc. 
P.O, Box 43131, Dept P 
Upper Montclair, NJ 07043 
Fox # 201-746-3034 


The Source for CD-ROM 
(201) 857-4300 
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charts were only the times required for the 
foreground program to complete, regard- 
less of the number of background tests. 
Most tests involving multitasking environ- 
ments that attempt to demonstrate per- 
formance degradation when adding more 
tasks do so by at least measuring the time it 
takes to complete all concurrently run pro- 
grams in a specific test. 

Brian J. Mullen 

Tampa, Florida 


In deciding how to test multitasking sys- 
tems, PC Labs selected the criteria we felt 
would be of greatest interest to readers. 
We believe the degradation on foreground 
operation caused by background opera- 
tions is an essential factor when you are 
judging a multitasking system. The results 
for background operation are less crucial 
since the foreground operation is occupy- 
ing the user’s time. 

There was no error on the Microsoft 
Windows/386 results. We noticed the 
anomaly, ran the tests several times, and 
checked for possible mitigating factors. 
It's strange but true: three background op- 
erations will sometimes cause less degra- 
dation than two.— Ed. 


VIVE LA DIFFERENCE 
There isn’t an issue of PC Magazine pub- 
lished in which someone isn’t clamoring 
for the standardization of hardware or soft- 
ware, but frankly, I don’t care if it ever 
happens. My computer has become as 
much a hobby to me as a business aid, and 
enjoy the many hours I spend playing and 
trying to puzzle through its many little in- 
consistencies. If it were too logical and 
easy to use, | probably would have given 
up on it long ago. Say what you will, but I 
like DOS. Maybe | just don’t know any 
better, but if so, I am blissful in my igno- 
rance. | plan to spend many more years 
learning about and enjoying my computer. 
Lloyd A. Walker 
APO, New York 


INQUIRING MINDS WANT TO KNOW 
Over the last few years, the trend toward 
IBM-bashing has grown to the point where 
you might consider renaming your publi- 
cation something more appropriate. ‘‘The 





IBM National Enquirer’’ ought to do nice- 


ly, or perhaps ‘‘The IBM Star.’ 


William F. Zachmann’s column was the 
proverbial last straw (‘‘IBM at War with 
the World,” PC Magazine, January 31, 
1989). This column, combined with all the 
other anti-IBM snide remarks I have read 
in PC Magazine, has brought me to the 
conclusion that your magazine is never go- 
ing to ‘‘grow up.”’ 

R. A. Dumon 
Dunwoody , Georgia 


OS? AHEAD 

Although it may not be immediately obvi- 
ous, based on your PC MagNet survey, it 
seems that the success of IBM’s Micro 
Channel is assured (‘‘The State of the PC 


ome 
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1988,” sidebar to ‘‘The Best of 1988,” 
PC Magazine, January 17, 1989). 

My own prediction is that OS/2 will 
catch on faster than many users now be- 
lieve likely. It is quite possible that by the 
end of 1989, we will see OS/2 versions of 
Lotus 1-2-3, dBASE, Microsoft Word, 
WordPerfect, and various LAN servers. 

Peter H. Strong 
Los Angeles, California 


A RICH HERITAGE 
Stephen Manes might be interested to 
know that the language he inaccurately 
parodies has its roots in English as it was 
spoken during the reign of Elizabeth I 
(Prodigy: It Don’t Get No Better Than 
This!"* PC Magazine, February 14, 1989), 
and it has been further developed and en- 
Tiched for more than 200 years in the Unit- 
ed States. | am proud of my origins and do 
not appreciate having them ridiculed. 
Many of your readers are trying to teach 
themselves about computers. They start 
out knowing very little and try to progress 
from there. The information and advice in 
your magazine are a great help to the auto- 
didact; the ill-tempered insults are not. 
Alfred L. Wallace 
Milwaukee, Wisconsin 
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THE COMPUSTAR. 
THEORY OF SENSIBILITY 


C-attmem teria 


Okay, we admit it may not be as 

profound as Einstein's Theory of 

Relativity. But, if you're a computer 

user, we bet it’s a bit more, shall we 

Say, “relative” — not to mention a 

T, whole lot more sensible. 
he “C” stands for CompuStarg — the world’s 
first and only multi-processor, convertible bus™ 
microcomputer. And, as the theory states, 
CompuStar means AT, MCA and EISA compati- 

bility — all in a single system. 


A CONVERTIBLE BUS? 


Each CompuStar features snap-in bus 
“modules” that let you convert from one bus 
standard to another — a PC/AT! bus, a PS/2 

a (MCA) bus. . .or both! 





fd SNAP-IN PS/2 
“ee” AND AT BUS MODULES. 


Depending on configuration, you can have 
up to 13 AT and/or PS/2 bus expansion slots. 
Pius, when the new EISA bus becomes popular, 
we're licensed to offer it as well. 


THREE COMPUTERS IN ONE. 


Buses are not the only thing you can reconfigure in a 
CompuStar, Each system can be equipped with any of three 
CPU Modules — an 8086, an 80286 or an 80386. Since the 
modules are interchangeable, you won't have to worry 
. We'll even let you 
trade-in your CPU Module toward the purchase of any of 


about buying the wrong computer 
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the other more powerful modules.* But that’s not 
all. CompuStar features an incredible seven 
disk/tape compartments that we'll gladly cus- 
tom configure for you at the factory. No matter 
what your application, we can tailor fit a 
CompuStar to match it precisely. 


Ba! is = 
CPU MODULES ARE INTERCHANGEABLE, 
IT’S NUMBER ONE RATED. 


if you’re thinking a computer with as much 
flexibility as CompuStar would have to compro- 
mise something, like performance — think again. 
With a MiPS3 rating of 6.1, the CompuStar is 
one of the fastest, most systems avail- 
abie. in fact, CompuStar’s performance and flex- 
ibility so impressed InfoWorld magazine they 
gave it the highest rating of all hardware prod- 
ucts tested in 1988! That's astonishing when you 
consider you can buy a CompusStar for thousands 
of dollars less than a comparably equipped sys- 
tem from iBM or Compaq. 


if you're shopping for the next generation 
in personal computers, why not call us today at 


803/796 -7800 to arrange an on-site no obligation 30 day 


Com 


@ trial in your office.* Relatively speaking, it's the 


only sensible thing to do. 


<€) Wells American. 


CIRCLE 515 ON READER SERVICE CARD 


Corporate Headquarters: 3243 Sunset Boulevard * West Columbia, SC 29169 * 803/796-7800 © FAX 803/796-7029 


Ipersonal Computer AY, AT, PS/2 and IBM are 


‘wodemarta of International 
“Some restrictions may apply. Call us for details on our trade-in and total customer satisfaction programs 


Surines Mochines Corporation. 2 MCA is a trademark of TBM. }Power Meter Version 1.2 (90386 25MHz model) 


Hardware, Software, Any- 





























Software wate , Hardware* Emuletion Boards ‘ 
Design CAD 159 AST 5251-114 576 
Word Processing/ Computers 
Desktop Pubilshing PiegrAPh ience Plue gece. AST Premium 266-060 $1475 fg aah 
i’ $550 jonitors 
[onde Manuscript oso Gem/3 Presentation $280 “EGR Carg  gi75q._ Amdek 410A $ 149 
Microsoft Word Soran ,Seeerece Dell $139 Toshibe T1600 ieptop $3750 ASTEGADispley = $ 489 
Muitimata Adventage Il $269 aber race ca Bey Van Diy $ 489 
, NEC Multiaynce li 629 
il snp ig od on Micrografx Designar $449 Romopecn Princeton Hyx-12 + : 439 
PFS:Professionei Write $it9 Harvero Graphics tees AST 6 Pak Pius (64k) § 129 Samsung Color $ 239 
Publishar's Typa Foundry $249 ae B rhe me $79 Advantage 286 (512k) $ 375 Samsung Monochrome $ 89 
SPF/PC $159 ae todiect u $199 Rempage + 286 (512k) § 519 
Sprint $129 publishers Paintbrush 149“ RAMPega+/MC (512k) § 519 Printers/Plotters 
Ventura Pubiisher $469 ianets entrees inboard 386AT $1129 Epson FX-1050 $ 529 
WordPerfect 5.0 $229 Project Management Inboard 386PC $ 775 Epson LQ-500 $ 379 
Wordstar Pro 5.0 $249 Adv.Proj.Mgr.Wkbench $819 Intel AbovaBoard Pius $ 439 Epson LQ-1050 $ 829 
Wordstar 2000+ 3.0 $259 Harvard Total P.M.li $429 Epson LQ-2550 $1050 
Xywrite ill Plus $219 Microsoft Project 4.0 $329 Display Boards H-P 7475A Piotter $1475 
Suparproject Expert $449 AST VGA $ 259 H-P Deskjet 750 
lide! = $449 Timeline 3.0 $389 AST VGA Plus $ 349 ie Aol rT pps 
Lengua tlitles ATi EGA Wondar x 800 $ 259 idate 75 
DBase IV a0) ee 10g Paradise VGAPius § 289 Okideta 321 $ 519 
DBase iV Devel.Edition $799 FSSDACK DUS ; ad Okidata 393 $1050 
Dateease 4.0 $449 : lodems 
DataPerfect $309 Microsoft $299 Heyes 1200/1208 $ 299 anssomic 10811 : 228 
Foxbase Piue $189 Mece Utilities $ 65 Hayes 2400/2400B $ 449 panasonic 1124 $ 339 
Paradox 2 era, Sears O 99 Intel 24008/2 (PS/2) $279 Toshiba printers cell 
: Quick Basic/QuickC = $_69 i P 
PFS:Professionei File $179 ; Precticai 1200 Internal $ 79 Mass $1 /Back 
R Base for DOS $469 Turbo Basic $ 65 Us Robotics 24008 $ 159 paca aia 
Turbo Pascal 5.0/ Ventei 2400/2400B $ 389 aes tl Duai $1750 
Spreadiiionte! Turbo G $99  Ventai 2400/2 (PS/2) $ 299 ‘Irwin Tapa drives call 
Integrated Packages Turbo Pescai Prof/C Prof $169 Mountein 40MB 
Ailweys $ 89 Vaccine (enti-virus) $99 Networking Int.Tapa $ 389 
Lotus 1-2-3 $309 Arcnet Board SMC $ 149 Pius Hardcard 20 $ 525 
iS: naa es lh ‘ Noveii Adv.Netwere 286 pine a ld : ie 
otus Hai jacEasy 69 2.12 $1950 gete eS 
Lucid 3-D $ 79 Great Piains $499 Novaii ELS Level | $ 450 SeagateST225w/int. $ 289 
Microsoft Excel $259 Peachtree Compiata Ill $159 Tops for DOS $ 119 SeagataST238w/int. $ 319 
Microsoft Works $109 Sysgen Bridge w/int. $ 299 
Q&A $209 input Devices 
Quettro $149 PD Viniks Compiete Hend 
area us '§ DIV&) FACSIMILE ORDER SYSTEM | Scanner $ 169 
Lotus Symphony $450 FE /, (718) 438-2315 or (718) 972-8346 Cn a eo 
Communications Your Corporata Purchase Order is guaranteed priority hand- Logitech Hi-Rez Mouse $ 99 
Carbon Copy + $119 ling when you “fax” it in via our exclusive SOFTLINE FAXPE- Logitech ScanMan $ 199 
Crosstaik XVI $ 99 OITE service Inquiries, RFP’s and other communications will Microsoft Mouse $ 109 
Crosstaik MK4 $125 alao recaiva prompt attention PC Mouse w/Peint $ 99 
Rule ig se ATTENTION INTERNATIONAL BUYERS: | Sue, es: $= 
Smartarm(Parsoft) cali ‘3 1g DU ed GLOBAL ORDER SYSTEM Datashield $-100 $ 69 
Smartcom I $149 if 627-30170 or 910-240-3018 | lsober44 $9 
Statistics Int’l.Fax lines (718) 438-2315 or 972-8346 “psek) 499 
Se Ghapince $675 SOFTLINE TELXPEDITE insures prompt responee for all your Masterpiece Plus $ 125 
Statgraphics 3.0 $569 orders and inquiries Payments may be made by bank check, 256k Ram set caii 
Ss oat i O/w/ ‘ wira trsnafar, Maatarcsrd or Visa. Goods srs shipped via Air 8087 meth chip $ 119 
; a h $519/679 Mail (recommanded for smsil orders) or Air Frieght Add freight 80287-8/80287-10  $259/299 
ygrap costs to prspsymsnt, or goods are ahipped freight coiiect. 80387-16/80387-20 $459/519 
Honmiceeatme $ 69 *Call for shipping cost 
Sidekick Pius $129 


Celebrating 6 Years of Service 





1-800-221-1260 


Customer service hours: 9am - 5PM EST Mon.-Fri. 
al 


aay ee in New York State and Int'l. Call (718) 438-6057 


FREE SHIPPING on aii orders over $1000, crecil card and prepaid orders. 









1333 60th Street 
Brooklyn, NY 11219 

TELEX: 627-30170 or 910-240-3918 

FAX: (718) 438-2315, 


where... 






Ub Delivers! 


| =F TEDITOR’ 


ie CHOICE 





XYWRITE Ill + PARADOX - FOXBASE VENTURA 
a PLUS | PUBLISHER 
4 c 
(ws 





AST PREMIUM 
286 








80 
1475 


». 1712/88) _-* 


$1695 


(11/11/87) soue 





HARVARD 
GRAPHICS 





Ask for one of these Me PC MAGAZINE 


tee sh h d 
20 Ee - $525 eee G10 value ts FREE with your. 2 
40 0 Meg - $669 order of $500 or more, while supplies last! $279 








lyn, NY 11219 
TELEX: Oer90170 or 10260-0018 
FAX: (718) 438-2315 


TERMS: All returres require pripr authorization on returne « PO's accepted from qualified organizations « Visa or Mastercard add 3% +C OD. Cash Money order or bank check onty - add $5 00 per order 
Propaid company or personal check - sry ite (epee ra ecen tals ertacn. add $5.00 per item, UPS Bive - add B12 per item « All prices subject to change, call for current prices « Int'l - freight additional 





Graduate 


From Harv 


business presentation 
powerhouse...in both drawing 
and chart/graphics realms.” 
PC Magazine - “Best of 1988” 


Dy “Graph Plus is an all-in-one 


MAGAZINE 





aah 


d. 





Buy Micrografx Graph Plus and get $100 cash back.* 


In the real world you need more than 
just a degree to make things happen. 
Fast and effective communication is 
the key. Graph Plus™ is the answer. 


If you can use a mouse, you already 
know how to use Graph Plus. It has 
more chart types, more drawing 
tools, and greater flexibility than 
Harvard Graphics. Import data from 
any program. Point. Click. It’s quick 
and easy. Paste your chart into other 
programs, from desktop publishing 


applications and word processors, 
to spreadsheets and databases. 


Join the Harvard Graphics alumni 
and graduate to Graph Plus. Send us 
your Graph Plus registration card and 
Harvard Graphics, and we'll send 
you $100.* 


Think of it as your graduation gift. 


hh =~ MICROGRAFX 


1303 Arapaho ¢ Richardson, TK Hisages Keen Sores. 800/272-3729 
e ‘Surrey House ¢ 34 Eden Kingston, Surrey ¢ 01-547 1638 


© 6100 otter good tor Harvard Graphics, Frestance Phas, CheriMester end many others. Cet tor Getate Mictoyratn Graph Phe © e rademart of Microgrsts Inc Harvard Gragtecs Frewiance Ph, Charthlester are trademarhs of tus reapecove marntacemens. GPS.2 





CHECK ALL THE ANGLES 

I must agree with Phillip Anderson (Let- 
ters, PC Magazine, February 28, 1989) 
about the need for unbiased evaluations by 
your staff. Encouraged by Charles 
Petzold’s enthusiastic review of the 





= The Okidata Laserline 6 
comes with only 272K of 
RAM. The RAM can be 
extended to 656K with 


a $400 memory 
cartridge, but memory 
boards are not supported. 


Okidata Laserline 6 (‘‘The 4th Annual All- 
Printer Review,’’ PC Magazine, Novem- 
ber 10, 1987), I purchased this printer last 
year only to discover that Petzold had left 
out some important information. 

The Laserline 6 comes with only 272K 
of RAM, out of which only 128K is avail- 
able for downloaded fonts and page for- 
matting. The RAM can be extended to a 
total of 656K with a $400 memory car- 
tridge, but the printer does not support 
memory boards. In addition, the technical 
support service is minimal and costly. 

Mike Vranjican 
Franklin, Virginia 


ACHANNEL'S TRUE PURPOSE 
Channels are used to communicate with 
outboard peripherals, and memory access 
is @ part of the function of the CPU and the 
DAT box, which performs Dynamic Ad- 
dress Translation (‘‘Coprocessing: Who 
Needs It?’’ Bill Machrone, PC Magazine, 
March 14, 1989). The channel may move 
data to or from memory, but the control- 
ling of it is not the function of a channel. 
Steven B. Olson 
Bayonne, New Jersey 


ALESSON FOR DVORAK 
It is an old time-proven axiom that we al- 
ways attack what we don’t understand. 


VIEWPOINTS 


| Might this be the underlying reason for 
John C. Dvorak’s snide comments about 
Prodigy Services (Inside Track, PC Maga- 
| zine, February 28, 1989)? 

Among its different services, Prodigy 
provides free daily stock-market prices, 
bulletin board messages, an airline reser- 
vation system, banking and investment 


No, Mr. Dvorak, you simply haven’t 
learned to use it. 
Lucien R. Greif 


NO SOLUTION IN SIGHT 


teaches more about making viruses than 
stopping them (‘‘Viruses: Sense and Non- 
sense,’ PC Magazine, February 28, 
1989) reminds me of the education of the 
Army’s Special Forces (Green Berets). 
Their training included a short course os- 
tensibly on countermeasures to torture. 
The soldiers were taught, in graphic detail, 
some of the most brutal tortures ever de- 
vised by man. At the end of each descrip- 
tion, when it came time to teach the coun- 
termeasures, the soldiers were told, 
“’There are no known countermeasures. ”’ 
What do you suppose the Army was 

really teaching the troops? 

Steven Finell 

New York, New York 








CORRECTIONS/AMPLIFICATIONS 


Jandel Scientific’s Sigma-Plot, Version 
3.1, supports both EGA and film record- 
ers, runs from a batch file, and has excel- 
lent context-sensitive on-line help (‘‘Sci- 
entific Graphing Software: Not Just a 
Pretty Picture,’ PC Magazine, March 14, 
1989). 


The correct telephone number for 
RightSoft Inc., maker of RightWriter 3.0 
(First Looks, PC Magazine, February 14, 
1989), is (813) 923-0244. 


HOW TO WRITE TO PC MAGAZINE 
Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Utilities column for 
access information). 

All letters become the property of PC 
Magazine and are subject toediting. 









services, and weather reports. ‘‘It stinks’’? | 


Chappaqua, New York 


Bill Machrone’s description of a book that 












They’re All 
The Same. 


ads 


Thanks to 
SOFTWARE 
BRIDGE. 


Software Bridge converts documents 
from one word processing program to 
enother. Converted documents keep the 
took and feel of one creeted on the terget 
word processor—with tebs, indents, 
bold, underline, columns, fonts, foot- 
notes, headers, footers end more— 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion softwere on the markel 
today. 
















Converts Directly 
| Between: 
WordPerfect Microsoft Word OlsplayWrite 







WordStar WordStar 2000 2,3, 44 
Sprint Wang PC Volkawriter 3 
WordMarc Samna CEOWnite 
DEC/OX DCA/RFT DCA/FFT 
Navy DIF MultiMate ASCII" 








Critic's Choice 


Bra runewey winner...” 
—Editors of PC Magazine 


"... The solution that works 
best for ma...” Michael Miller, 
Infoworld 


“Software Bridge is su singly @asy to use.” 
Erik Sandberg-Diment, at Yor! mon 





Software Bridge— $149, PC DOS Version. 
30-Day Money Back Guarantee. 


Also available for VAX VMS, UNIX, and 
XENIX. 





See your dealer or 
call Toll-Free to order 


1-800-333-1395 


Systems Compatibility Corp. 
401 N. Wabesh, Suite 600 
Chicego, IL 60611 
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STANDARD FEATURES 
m 80386-20 MHz 

M@ NORTON V. 4.0 SI 22 

@ 0 WAIT STATE 

m PHOENIX BIOS 


m@ 1MB EXPANOABLE TO 16MB 
RAM ON 32-BIT CARO 


m@ SHAOOW RAM FOR SPEEO 





"BOTTOM-LINE WATCHERS, 
or 


“The excellent manual and 30-day money-back 
guarantee both indicate that Tussey Computer 
— PC Resource 
Magazine 


Products values customer service” 


Base System with 1. a 5.25" 
or 1.44MB 3.5" Driv 
pee We Tested IBM® AT 


‘i | BUR i x" Compatible 


"ove opts | wore eet) Fos | Soe 
| “dome ons) | s274a| sz79e| $2948] saz4e) 
ee soo ee 
| Se50Me (17m $3704 $3843] $3993] $4203 


m@ 80287 AND 80387 SOCKETS 








m 200 WATT POWER SUPPLY 

m2 SERIAL, 1 PARALLEL AND m5 DEVICE BAYS, 3 EXPOSED 
1 GAME FORT m 101 KEY ENHANCED 

m8 EXPANSION SLOTS KEYBOARD 

m DUAL FLOPPY/HARD DRIVE m SWAN SETUP AND UTILITIES 
CONTROLLER DISKETTE 

m CLOCK CALENOAR WITH 
BATTERY BACKUP moc de 468- 9044 


101 key Enhanced Keyboard 
XT & AT compatible ...... 9O 
84 key Keyboard 


minayes* compancl SSL ba @ 40MB formatted storage ™ XT & AT compatible ...... 659 
: ge compatible .....0 
Ton and Pulbe. © Parallel Port ssseseeee 69 MH QIC-40 Operating Std. 
eae ES Sicin ao sia 
internal .... BEGAICGAITTTL 
1200 bd internal .. $65 W640 x 480 scccncccees $1 49 40MB XT or AT SQ PRODUCTS | 
2400 bd external.$129 VGA Whore sen aeae CARRY A 
1200 bd external .. $79 B 256K Video RAM or FULL 1 YEAR WARRANTY 
17 VGA Modes «10669249 External ......00.9399 | ON PARTS AND LABOR. 


* includes Bit Com v 3.5 software. S=PMEG | 
S=PME6 


SS 





Naprieaed PC Msparing Febneary 29 1008 Copyright 1} 1200 Zt Comeneniestons Comosay 
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= Love EMor LEAVE'EM! 


30 DAY MONEY Ol GUARANTEE 

It's obvious our prices are lovable. But we make 

this guarantee because we know you'll also love our... 
* Quality Products 
Toll Free Technical Support 

¢ Toll Free Customer Service 

« Same Day Shipping 

__¢1 Yr. Warranty on Parts & Labor 


a 1 -800-468-9044 


meee eee te) ees 


COO - wit iy / 


eee iT P8616 | wocoornows. | 


cr d Sous 
[etre esis 


rae 7) soa is a 








$549 ==. $999 ==. $999 =. 


Baso System with le 360K Onve, Base System with 1 2MB Drve, Base System with 1 2MB Drve. Base System ° 1.28 D 
Assembled & Tested IBM ® XT Compatible Assembled & Tested IBM® AT Compathle Assembled & Tested IBM@ AT Compatbie ora 5° re a , 

MS-DOS®, OS/2@ Compatbie MS-DOS® OS/2® Companbie Assembled & Tested 18M? AT C fib 
MS-DOS®, O5/2* & UNIX® Compatibie 


206/10 ormens 286/12 





[| xno | ate Member & Vise 
| Orie Options _|Monot| ca | EGa| van | 









i et | Hardie Options [Mono'] cca] €caT van] | Had ive Oye [Mono] iat] eGa| vaA} | 386/ 

aMaaara) | ewe [s1090|s1500] 51700] sieve] [aces com) [sisea]sis0n)sioas|szoce] [at eB | Mono] ‘fees wg | So | 

SERS | eeiieleanlsem) ERI [soalernelena) [SEEM lreebenfoelina) [ial pesos sxel ise 

| Seer | sara |siras] stare] 51079] ¥20MB (280) XT AT and 06/2 are regmtored imamate of | goon ire! | saa] ssa9e] s35n| so5del 

Interneepnal Business Machows. 

“es Seon Card 7 Upgrade trom 12° lo 14° Fiat Screen, add $49 S-006 ba egmived radanuc of eat Coporain | MISOMBI7IE) Tego, gata gazaa | $450] 
NOW AVAILABLE! Eonar 
On-Site Service from 1216 priors Socepied wht na GOD tee We 





Insure your order al no extra cost to you 
Shipping: 3% or $5 minum for UPS Ground. 
Call for shipping charges on Express An, 
APO, FPO, AK. HI and all foreign orders 
Mall Orders: We accept money orders, cart- 
tied checks, and personai checks Allow 2 
weeks for personal and company checks to 
clear ll Defective items replaced or repaired 
&tourdiscrepon ll PA delivanes add 6% sales 
tax I Pnces and terms subject to change 
notice 





ose 

[Norton SiRatingv4.o [2s | in2 | sa7_ | i76 | 
[Wait State | || [GL TO 
[Standard Memory | saox_—|—sax_— [six | sme ime 
[Shadow BiOS | OC | CO | CO seek | tak 
[Memory Upgrades | — _—*{ saowime | ime | 2eancrome 
processor Support [eer | cces | cos __| 257 ox ene? | 0207 ox goss 
[Expansion Slots: 32-bit | —__| 

[Expansion Slots: 16-bit| — | 6 | 6 | «4 4! 4 | 
‘€xpansion Slots: _@-bit | 8 | 2 
Da isiaies sae | 
[Revie Bays.nemsvem| Peotin Label Sena 8) Ap 


Sorbus” 


ABell Atlantic Company 
Call for Detalls 


EDUCATIONAL 
& CORPORATE 
ACCOUNTS 


We offer o full lina of aervices 







2 












* hema retumed musi be anew witheul modtasten or damage 
‘Sory  Ghapping cherges and upgrade tees ere nol rehmdable 


7 Custom conhgured systems may tava herger 


s== 
awe 

















catering (ta your ceeea, ana Ports 2 ae 
& Corporate Gales Department |] (Additional VO Ports OPEN: 6:00 AM-11:00 PM MF 
[Power Supply __—_—«|~—<tsow ~~ 2cow | 200w | 2oow | 200w | VIBES 19:00 AM - 8:00 PM Sat 
Cail: 1-800-468-9044 aa 12:00 PM - 6:00 PM Sun 
b -937-. Additional Features Tussey Computer Products 
FAX: _ 814-237-4450 (OPTIONS: sss] =XTIO. | 286/10 | 286/12 386, 6 [388/200 3075 Research Dr. 






[3.5' Floppy Drive | optional_| optional _| Optional _| Your choice | Your choice | 


State econ PA 16801 
Swan/MS-DOS & GW BASIC 3.3 add $89 


tcp 





We cooperate with Federal Authorities 
to prosecute credit card frauds. 


pillaeiebbeso, allenic TUSSEY COMPUTER PRODUCTS 























DONT SETTLE FOR LESS... 
WordPerfect 





Panasonic, 








ew Office Automation, Version 5.0 $219 ee 
AR 
wen'1124 he OHO 
ee Woowd kro aAtcccesre | 71200 amg —___ 91908 


ae. 
WMG PAM .... $728 


® 5 built in fonts 
Bf front, bottom or 
rear paper feed 


M@ paper parking and 
memo lad 
B Epson® LQ-2500 and IBM® Proprinter™ x 24 


emulations 
Wi 2 yoar warranty sessnsscsscnse $CALL 
New 1180 $Call 

































Swan 


Swan 





















“$30 
ar’) 

: Technologies Technologies p#gars a A ‘AN # 
Swan Modems TAPE BACKUPS ££) i 6/1 Printer Cable ¥iae14 

wiPC Talk Ill software @ 40MB formatted storage 4d “CY. Ft Agia Pri Ci a $12 





@ QIC-40 Operating Std. 


@ Network Compatible tm) 2 


40MB XT or AT | 40MB XT or AT 
| Internal ...$299 External ..$399 

















2400 baud extemal 
1200 baud extemal... 





( LOGITECH 
HiREZ 
MOUSE 
@ Uses 62% less 

desk space 

AT @ Ideal for 

EGA & VGA 
== Lightweight 

F Design with Tactile Feedback 


$89 


fi7c BUS __ SERIAL 
= | MOUSE MOUSE 


rar $69 «$69 
SCAN MAN 







Modes See 
@ Companble w/All 17 VGA Modes “aja 








Swan VGA card & imtec VGA monitor ... $569 
Swen VGA card & imtec 
Multiscan monitor (800 x 600 Res.) ...... $599 





MAGNAVOX 


Smart,Very smart. | 


9082 VGA 


B ee) 
14” COLOR MONITOR = 


8438 SO0MB (68 ms) ...... 
3650 40MB (61 ms) ....... 





y 


ST-225 20MB (65 ms) Bare/Kit........ $219/$259 
ST-238 30MB (65 ms) Bare/Kit........ 

ST-125 20MB (40 ms) Bare/Kit........ $240/$299 
ST-151 40MB (24 M8) .....cosssncorsscesasseonsceoee 








| 117 VGA Modes $429 


sic | Mi Til/Swivel Base ST-251-0 40MB (40 M8) ....sevve 
1 or || A ST-251-1 40MB (28 M8) ccevoecssssersseeseseseseee 
SE ee Ae ian I | asec te 
$199 IMPRIMIS eB ores ons 























COC - 150MB ESDI (16.5 me) .....$1299/$1485 


@ Your credit card is not charged until your order is shipped @ COO. 


To ender: No surcharge on Diecover, Viea, MasterCard or AMEX 
orders accepted with no COO fee ® We mneure your order at no extra, r res 


EDUCATIONAL and cost to you ® Shipping: 3% or $6 minimum for UPS Ground. Call en 
CORPORATE ACCOUNTS Sowip ord tal Oreste: We moowt norayanioconrseed Loe 
purcoase ocr CALL 1-800-468-9044 checks, and personal checks. Allow 2 weeks for personal and com- IS DISKS : 
Mel traltoepeichib=anc Nis ata ais SIESTA Pany checks tocloar # ALL SALES ARE FINAL Defective items —_ per box of 10 as ss 
waged institutions FAX: 814-237-4450 replaced or repaired at our dlecration. PA deliveries add 6% sales = (7) poms oro gee 
one eee GE. Sere 
a bac tba 
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Panasonic = citwen 
120D (190 cpap)... $139 
1800 [1 800pe, 00 col, 9-pin) $150 


1191 casoupe, 00 ool, Spin) NEW.$Call HEWLETT-PACKARD 
1124 (182cp0, 00 col. 24-pin} . $Call Deokjet (2400p8. 80 col). __._ $715 
1592 (180cpe. 182 col. Spin) —_.. $389 = Paintjet (167cpe. 00 cel) $1040 


1595 (240cpe, 152001, Spin) ... . $468 «9 NEC 

1524 (2e00pe, 132 onl, 24-pin} $569 P2200 (170cpe. 80 col, 24-pin) $359 
4450 |11ppm taser printer)... $1375 P5200 (20scpe, 00 cel, 2¢-pin) ... $529 
1180 P5300 (assepe, 132 cal, 24-pin) . $689 


(192cps, 90 col, 9-pin) TOSHIBA 
$agg 


ne P3Z1SL (216cps, 80 col, 24-pin) 
& ~ et EPSON PSS1SL (216cps, 132 col, 24-pin) $659 
Hees Se P351SX (se0cge. 132 col, 24-pin) $Call 
a Sy FX-850 (284cp0, 00 col, 9 pin) ......$Call 

7) FX+1050 (andops, 132 coi, $-pin} ....... fOr LASER PRINTERS 


LG-S00 (te0cps 80 col 24-pm) ..... Best 
HEWLETT-PACKARD 
1LG-950 (2s4cpe. 00 col. 24-pin) .... Price a fl 


LQ-1050 (assepe, 122 col, 24-pin) .....07 
LQ-2550 (400cpe 1:32 col, 24-pin| Epson © 8 pprv5 12K ........ 


LaserJet Series 110... $Calll 
Stair’ 


QUME 
‘Scrip TEN 
NX-1000 Fisinbow 
{t44eps BO .col Spm}... a 
NX-15 (1200p6, 132 021. 9+pin) ....... 
NX-2400 (170cps. 80 col. 24-pin) ... $Cail 


OKIDATA 


321 (300cp, 152 col. $-pin) .... 






















ek ae 


$1749 



















LASER PARTNER 
















900 Dots per inch 












| 390 (270cps. 80 col 24-pin) $469 495 Printer ermiation modes 
391 (270p6, 132 col. 24 pin) . $679 {@ Serial & peraitel mtertaces 
Wi Two 250 shoot cassetion 





| 399 (4s00p0. 132 col, 24-pin) ....... 


TTL Monochrome 
Amdek 210 A....... 


Pockard Bea wits dniontval 
ANE OF LOE emer $78 
Sameung 14° Mono Flat ...... $138 
RGB/CGA 





OPEN: 8:00AM-11:00PM Mon-Fri, 10:00AM-6:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 





AMERICAN 
Design CAD 3.0 or 3-D ..$159 
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“Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 








{Even at these prices} You onty pay TCP’a standard shipping 
charge. Orders amving before 4:00 PM our time wit be 
shipped out same day. If part of your order is backordered the 
remainder will be shipped UPS Ground 
frnwe SECURITY 
al | @ Your Creda Card is not charged unt your 
tal order ts shipped 
} q : @ We insure your order at no axtra cost to you 
q ] @ Tussey 1s a financially strong and well 
| t= | established company 
CUSTOMER SUPPORT 
@ After saies support 
@ Knowledgeable statf. all graduatas of 
Tussey’s “Computar Boot Camp” 
@ Our advanced warehouse/matenals 
hanging system assures your order is 
@hipped out accurately & on time 
@ Our IBM AS400 ailows instant order and inventory status 








GENERIC SOFTW. THREE D GRAPHICS 
Perspective Junior ........-. 908 
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7 Q&A won PC Magazine 
Lane awal Excellence Award 
tent sey fare released 








AN EXCELLENT REASON TO HAVE 
TWO DATABASE STANDARDS. 


Until now, File Managers couldn't handle corporate data- 
base needs, so corporations stayed with a single relational 
standard. Q&A 3.0 changed that. According to PC Magazine, 
Q&A “enables us to do things we could never do before.” 

And according to corporations, Q&A is the new database 
standard. For managers. 

Q&A delivers database power with the ease you'd 
expect from the award winning* #1 ak te 2 It ele- 

and reporting, pro- 


i ah A ban 

Fare seen reviously sae oes for ee Gesteees Ant with 
Sonianat nglish language query, and a top- 
Ged Ree ar Poe eres lca Q&A 
lets managers do things they could never do with a relational 


SYMANTEC. sso 


Corporation, 10201 Torre 
Gat Anerds ¢ el 1 Corgarat Satafechon 


scl Nasal ental por poontedroa TD Q&A wa 


database. Without expensive training or support. 
That’s why corporations buy relational databases 
for powerful applications created by programmers. And 
Q&A for powerful database solutions any manager can 
create himself. Call for a free 
Q&A demo disk (to celebrate our 
award, every 100th callert wins 
a free Q&A). Technical Excellence. 
It’s an award-winning reason for = 
a double database standard. 
FREE DEMO DISK, 
(800) 336-0211 Ext. P 


The #1 Rated And #1 Selling 
File Manager & Word Processor 


Avenue, Cupertino, CA 95014. 408/253-9600. 
Week 1:89, Taaiec welgn nal ae gamed ieeiiCuce Aa og arr ey 01 ie enere 2am InfoWorld 9 3 rating 188, PC Mapszne Editor's Chone '8? and 88, Technical Excellence 1985 
Enve. trademark of Symantec Corporation. © 1989 Symantec C orporntian 
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& LORI GRUNIN 


PC ADVISOR 


Managing the expanded memory in your 80386-based computer, booting up with your 
NumLock key off, and finding a game card for the PS/2. 


MANAGING 386 MEMORY 
I assume that I am not the only one who 
wants to upgrade from a 286 to a 386 ma- 
chine, intends to stay with DOS, and needs 
expanded memory. But I am told that no 
one builds an EMS board for 386 ma- 
chines. Why? Is there software that serves 
the same purpose? 
Kenneth Wellner 
Mamaroneck, New York 


You're absolutely right that no one makes 
expanded memory boards for 386s— 
they’ re not really necessary. Software em- 
ulation of LIM EMS on a 386 machine is 
plenty fast, since these machines use 32-bit 
memory. With 286 machines, however, 
you’ re better off using an expanded memo- 
ry board: emulating EMS in the PC AT’s 
16-bit extended memory can be extremely 
slow. 

If you insist, you can use a 16-bit board 
from your old AT ina 386, but you'll miss 
the performance advantages of 32-bit 
memory. 

Along the same lines, a 386 machine is 
perfectly capable of using the same ex- 
panded memory manager (EMM) soft- 
ware as a 286. But for optimal perfor- 
mance, you should use software that will 
take advantage of the unique memory- 
management capabilities built into the 
80386 chip—in particular, its ability to re- 
map extended memory into any address. 

Qualitas and Quarterdeck Office Sys- 
tems offer expanded memory managers 
that should give you everything that you 
need. Both of these products were listed 
among PC Magazine's Best of 1988 (see 


the issue of January 17, 1989). 

Both products emulate LIM EMS 4.0, 
just as most EMMs do on ATs. But as a 
386-based bonus, they also unclutter your 
precious base 640K by loading well- 
behaved TSRs into high memory while re- 
mapping your system’s ROM—generally 
stored in 16-bit memory—into faster 32-bit 
RAM (a process known as shadowing). 
And all this comes without sacrificing 
more than 2K of conventional memory. 

These products are not identical, as 
their loyal fans are quick to point out. 
QEMM-386 ($59.95 from Quarterdeck 
Office Systems, 150 Pico Bivd., Santa 
Monica, CA 90405, (213) 392-9851) fer- 
rets out the fastest RAM chips in your sys- 
tem to use as your DOS-accessible 640K, 
and it can load device drivers into high 
memory. In addition, QEMM-386 is opti- 
mized for use with Quarterdeck’s multi- 
tasking environment, DESQview. 

On the other hand, 386-to-the-Max 
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= For optimal 
performance, use an 
EMM that harnesses the 
unique memory- 
management capabilities 
of the 80386 chip. 
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($74.95 from Qualitas Inc., 8314 Thoreau 
Dr., Bethesda, MD 20817; (301) 469- 
8848) seeks out segments of unused memo- 
ry in the 384K reserved for video RAM, 
giving you additional base RAM to play 
with. How much memory you gain de- 
pends on your graphics adapter. The 
newest release of the program, 386-to-the- 
Max Professional, should be out by the 
time you read this; it will be able to load 
device drivers into high memory as well. 


NUMLOCK WOES 
When the new 101-key Enhanced key- 
boards came out, I was glad to see a second 
set of arrow keys. Our new Zenith, howev- 
er, boots up with the NumLock key on. 
Every time I use my word processor, I in- 
variably type numbers when I’m trying to 
edit or move within the program. Is there 
any way I can tum off the NumLock key 
from within my AUTOEXEC.BAT? 
Daniel J. Reed 
Manhattan, Kansas 


You're not alone. Many of the new ROMs 
boot with NumLock turned on. Nota major 
crisis in the world of computing, just an 
action that requires an annoying extra key- 
stroke (which is often irritatingly belated). 

But never fear: PC Magazine's NUM- 
LKOFF.COM will solve your problem. 
You can download the program from the 
Utilities Forum on PC MagNet; then just 
stick it into your AUTOEXEC.BAT and 
forget about it. (See the ‘By Modem’ 
sidebar in this issue's Utilities column for 
instructions on how to download pro- 
grams from PC MagNet.) 





®@ PC ADVISOR 


PLAYING GAMES ON THE PS/2 
I was hoping you could help me with what 
I think is one of the largest irritations of the 
IBM PS/2 series: the lack of a game port 
for a joystick. 1 would appreciate it if you 
could tell me who makes a game port for 
the MCA bus, because one is greatly need- 
ed by users everywhere. 
John E. Stafford 
Greensboro, North Carolina 


Many people agree with you that the PS/2 
isn’t just for business anymore. Therefore, 
I'm pleased to announce that, yes, Vir- 
ginia, there is a game card for the Micro 
Channel. CH Products (1225 Stone Dr., 
San Marcos, CA 92069; (619) 744-8546), 
maker of peripherals for game players, 
sells a $79.95 game-control adapter 
called GameCard III Plus-MCA, a Micro 
Channel version of its GameCard III Plus. 
If you prefer to play games @ deux, $89.95 
buys the card plus a Y-cable that allows 
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you to connect two joysticks. 

The GameCard’s external switch lets 
you choose one of three sensitivity levels, 
ranging from 70,000 to 200,000 ohms, to 





= If you prefer to play 
games 4 deux, invest ina 
Y-cable to connect two 
joysticks. 


match the needs of your application. Auto- 
CAD, for instance, requires a lower sensi- 
tivity level than does Centipede. CH Prod- 
ucts designed the GameCard to avoid the 
timing problems that may be inescapable 
with cards meant for machines with slower 
CPUs—it can be used in machines with 
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clock speeds as high as 20 MHz. 

In addition, the GameCard supports 
four analog inputs, such as paddles, and 
four digital inputs, such as push buttons. A 
joystick with two buttons counts as two 
digital and one analog input; hence the 
card’ s ability to support two joysticks. 

To install the 8-bit card, you merely slip 
it into an empty slot—there’s no need to 
run the PS/2 setup program. One caveat: 
the instructions that come with the card in- 
clude a one-line BASIC program to ensure 
that everything is working properly, but 
this program goes into an infinite loop that 
can only be broken by rebooting. 

Let the games begin! 


ASK THE ADVISOR 
Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload to PC MagNet (see 
the Utilities column for access informa- 
tion). Please specify your equipment. 
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1-2-3 works better when everyone 
works together. 


Now you can harness the power of Lotus® 1-2-3° 
throughout your work group, department, even your 


entire organization. 


eos lets you create worksheet applications in 


1-2-3, and 
hide macros, freeze 


istribute “execute only” copies that other users 
simply can't alter. @Liberty lets you lock in formulas, 
labels and formats, and define input 
cells in your application exactly the way you want. So 


business forms, data collection 


and consolidation. And for 


controlling the integrity of all 


the 1-2-3 data 
Get your w! 










deal with. 
le ean 
going in the same direction 
with @Liberty. Call now fot 
complete information. 


u're guaranteed ity, and consistent, reliable results 
m. everyone that uses Oe Even people with no 1-2-3 SorTLocic a 
Ce ae ve eat gy ener ray LE 9 £0 SOLUTIONS | 
tun @Liberty applications. So you'll save money, too. 800. 9900 
@Liberty is perfect for group projects, electronic Call 00-2724 NH 


© 198 SefeLogie Sobsnons, Inc One Perimeter Rood, Mancheseer, NH 03103 @ Liberty isa trademark of SoftLogic Solutions, Inc: Loews and 1-2-3 are segurered sraderaarks of Lotus Development Corp. 1094 
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Look great 
without a lot 
of Makeup. 


proposal 
oan Songer 


SS propared tor: 
promented OY | 


worry. A runtime version is included.) 
You can integrate text and graph- 
ics. Import both from other programs. 
And admire your documents from 
four fully editible page views. 
Right now, we suggest you 
admire the $199 price tag and 













Transforming a blank piece of 
paper into a document that's 
appealing as this calls for plent 
of page makeup. 

But if you're like the rest of t 
world, you've barely got enough 
time to write, let alone struggle 
with formatting. 

Well, now you don't have to. 





p : makes it easier to produce great- 
Because Arai is here. And it's about looking reports, letters and memos 
time. than any other PC word processor.” 
Amf can save you about three = ented’ 
quarters of the time you're currently Fo Sent ee ae 
spending on everything from simple siemens mecdsemerfiliihe 
letters and memos to presentations, executive word processors” 
reports and newsletters. Michael J. Miller, in InfoWorld 
How? “Makes desktop publishing class output a snap for 


7 j the average user” 
forgeous documents, Willan Zachman, in PO Week 
Ami looks a lot like adesktop pub- send in this coupon right away. 
lisher. And the documents you can Or just pick up the phone and call 
create with it have desktop publishing us at 1-800-831-9679. 
reed Oy eae Commna aca written all over them. Then you can take advantage of our 
An jppnvch mateo But as you'll quickly discover, 30-day money back guarantee. 
: Am{ is a serious word processor Now that should help you make up 
teeruaes the most of Microsoft’ your mind. 
indows. sama 
(If you don’t have Windows, don’t 





Make me look great for $199. 


Please rush me Ami. 








By letting you write your words 


and make up your pages at the same 
time. iii a Disk size: O6412MB C3 720K = 
In fact, you don't have to do any O Check enclosed OAMEX O)Visa 1 MasterCard 
makeup at all CC. a a a 
p Peet Send coupon to: SAMNA, 5600 Glenridge Drive, Atlanta, GA 30342 
Because Amf gives you over two Add $10 for shipping & handling (GA residents add sales tax). Prices valid in US. only. 


_ 


dozen pre-designed style sheets that CALL 1-800-831-9679 FOR YOUR NEAREST DEALER. 
let youinstantaneously transform —_@ SSS SSS 


Requires IBM° AT, PS/2 or compatible (80286 or ‘886 CPU); CGA, EGA, VGA, or Hercules compatible displays; MS/DOS 3.0 or higher. 
Amf{ is a trademark of Samna Corporation. All other trademarks and copyrights are acknowledged. 
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WE PROUDLY ANNOUNCE 


THE BinTH OF 





E DUAL DIsc 


GD Some babies simply change the world. 
ED Take ours, for example. The Dual-Disc 
Mirror (welcome, welcome) consists of two 
identical hard discs. All data is written simult- 
aneously on both discs to rule out data loss. 
We call it ‘mirroring’. And we call it a revolution. 





A back-up can be made from one of the discs 
onto back-up media without affecting the system 
users. And there is more. Like alternate read. 
When information is needed from the disc, 
DDM issues read instructions alternately to each 
of the two discs. This results in an increase 

in speed because the system does not have to 
wait for one disc to finish each operation. 

And, as an option, both discs can be reorganised 
automatically at any time you preselect. 
Programs and data remain accessible in a flash. 


The Dual-Disc Mirror works on Unix® 

Our software is in use at several international 
organizations, companies that depend on their 
data files around the clock. From the moment 
they were installed, they simply never failed. 
So our baby will go a long way. 





€0 ' Program Products 


Call or write in USA: Twincam, 5220 Hollywood Ave, Shreveport, 
LA 71109. Tel: 1-800-234-8088. Fax: 318-635-5319. 
Call or write in Europe; Twincom, Slotje Limburg, ed 18, 
4902 AD Oosterhout, The Netherlands. Tel: 31-1620-2 
Fax: 31-1820-23974 Unix® ts a trademark : rar 
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Introducing 
the worlds first cellular computer. 





Now cellular communication 
is more than just talk. 


et all the power of portable computing and a high-speed hard disk drive, a high-resolution EGA 
the convenience of cellular communications screen, full-size keyboard and more. The numeric 
too. Meet the ITC 286 CAT from Intelligence keypad and built-in speakerphone simplify your 
Technology Corporation. It's two technologies in voxe and data calls. A headset and cellular 
one efficient package, ready to work at a remote telephone handset are included for more versatility. 
jobsite or an office downtown. And it all comes in an easy-to-carry case. 
This unique patented portable For a complete workstation just take along a 
offers fail-safe transmission. The portable printer. Or connect with other ITC 286 
built-in cellular telephone and error- CATs for an instant mobile LAN. It’s a brand new 
correcting modem let you trust way to keep your company on the move. 
valuable data to the cellular network If you thought cellular communications was all 


— even during hand-off and channel just a lot of talk, we invite you to hear and see 
changes. more about this technological merger. ITC made 
And it provides more than 2 hours a remote possibility reality. For details call: 


of battery-powered operation, 1-800-356-3493. 

automatically converting to 110/220V re fal 
or to 12V for in-vehicle use. === 
Batteries can even be recharged EE’ 
See aaa EM Intelligence Technology Corporation 
PC/AT-compatible and features 16526 Westgrove, Dallas, TX 75248 U.S.A. 





12 MHz processing, 640K memory, 214-250-4277, FAX 214-380-0508 


©1989 Intelhgence Technology Carporation, ITC 286 CAT, Patent Pending. IBM PC/XT/AT are regstered trademarks of International Busmess Machmes Corp. 
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BY LORIGRUNIN 


The novelty has begun to wear 
off, and we can finally stop ooh- 
ing and aahing over those 25- 
MHz speed demons, right? 
Nope. Now it’s time to start all 
over again with the even speedi- 
er demons made possible by In- 
tel’s 33-MHz 80386 chip. 

The first 33-MHz machine 
to grace the benches of PC Labs 
bears the Zenith logo and a 
$7,999 base price comparable 
to that of a high-end 25-MHz 
box. Unfortunately, tbe per- 
formance of our evaluation ma- 
chine, an early production unit, 
















| PC! HANDS ON 


BY CRAIG STINSON 


When the first version of Per- 
sonal Computer Support 
Group’s Lucid 3-D appeared 
just over a year ago, First Looks 
praised it as an ‘‘inspired little 
spreadsheet that solves all the 
usual problems in most unusual 
ways.”” In its new garments, as 
Version 2.0 from Dac Software, 
it is still inspired but rather less 
“‘little,”’ and it now solves some 
problems it ignored before. 

The essentials are un- 
changed: Lucid 3-D remains a 
budget-priced, memory- 
efficient, mouse-hospitable 
pop-up spreadsheet that offers 
linking, built-in auditing, a rich 
macro language, and an assort- 
ment of other conveniences. 





was also comparable to that of a 
high-end 25-MHz system. 

The processor in the Zenith 
Z-386/33 operates roughly 30 
percent faster than a 25-MHz 
chip, so why doesn't the ma- 
chine reflect the higher speed? 
In a word; memory. Zenith 
chose to hobble the Z-386/33 by 
populating the motherboard 
with 100-nanosecond DRAM; 
most high-end systems today 
use nothing slower than 80-ns. 
chips. 

In addition, the standard 
configuration comes with only a 
16K memory cache—compared 
with the 32K or 64K caches of 
the bigher-performance ma- 
chines, 





But Version 2.0 sports 15 major 
improvements, according to 
Dac Software, the company that 
took the product over in 1988. 


Lucid 3-D lets you simultaneously view up to nine spreadsheets and an optional calcu- 


The news isn’t all bad, how- 
ever. The Z-386/33’s cache can 
be easily upgraded to 32K or 
64K, a move sure to improve 
performance, and the machine 
seems designed for speed in 
most respects. 


Speed Features 

Governed by a Zenith-de- 
signed, NEC-manufactured 
controller, the Zenith’s standard 
16K memory cache uses 15-ns. 
memory and features Zenith’s 
16-layer posted write queue, 
which stores writes to memory 
until the CPU becomes idle. 
Rather than putting the cache 
memory on tbe motherboard, 
Zenith places it on a card that 






Lucid 3-D Adds Graphics, 
Imports/Exports 1-2-3 Files 


In TSR mode, the original 
Lucid handled only about 60K 
of data at a time. You could go 

(continued on next page) 


lator. Calculator values can be plugged directly into worksheet cells. 
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| additional 32-bit slotted memo- 

























4 First LOOKS 


33-MHz 386: Zenith Breaks the Ice 





fits into a proprietary internal 
slot, making cache board re- 
placements and upgrades a 
breeze. 

Behind the cache, the stan- 
dard 2MB of 100-ns. RAM can 
be upgraded to 32MB on the 
motherboard, using 1MB or 
4MB SIMMs (when the latter 
become available). 32MB of 










ry brings the possible system to- 
tal up to 64MB. 

In addition to the Model 
l—outfitted with a 1.44MB 
floppy disk drive and an I/O 
controller with one parallel and 
two serial ports—Zenith offers 
two hard disk configurations. 

(continued on page 35) 
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QUICKE 2.0 
Adds sharp new interface, 
hypertext help eccccccseeeee SO 
VOLKSWRITER 4 

Polices writing skills with 
integrated grammar 

checker soos 00 38 
ACTOR 1.2 

Microsoft Windows 
programming helper-.+00643 
VP TOOLBOX 

Helps you manage, browse 
Ventura Publisher files and 
style sheets sesevcceseecreee 40 
SLED 

Embeds graphics into text- 
based applications ««« 
PC-MIX 

DOS multitasking made easy, 
affordable ecesccccscenecers 


THE HEAVY-DUTY WORD 
PROCESSOR 









































Word processing for Lotus 
1-2-3 aficionados ..00000000 56 





Lucid 3-D 


(continued, 33, 


beynnd that, but only hy taking 
advantage of the program’s 
worksheet-linking capahility. 
Naw you can build much larger 
structures with as much or as lit- 
tle modularization as you like. 
Lucid 3-D 2.0, in either its 
standalone mode or as a TSR, 
supports up to 8MB of expand- 
ed memory. If you don’t have 
an EMS board, you can still take 
advantage of a command-line 
switch tm increase Lucid's ca- 
pacity in pnp-up mnde. The 
cnmmand-line switch also lets 
you restrict the maximum work- 
sheet size to as little as 32K, 
making Lucid one of the few 
spreadsheet programs ahle to 
mun on 256K machines. Since 
the program itself cnnsumes 
only 141K (compared with 
about 200K for Lotus 1-2-3, Re- 
lease 2, and much more than 
that fnr Quattro, SuperCalc 5, 
and Microsoft Excel), you can 
nnw build pretty hefty work- 
sheets without having to hreak 





ways. Befnre, when ynu made 
an external reference, Lucid 
cleared the calling worksheet 
from the screen to show the sup- 
porting worksheet. Now ynu 
have the option of seeing both at 
once—you can keep as many as 
nine linked or unlinked work- 
sheets visihle at any time. 
Ynu’ll also find a new one-step 
procedure for linking a range in 
one wnrksheet to a range in an- 
other, as well as an auditing op- 
tion that shows all current link- 
ages ina tree diagram. 

While these improvements 
are convenient, the change that 
will matter most to heavy-duty 
linkers concerns recalculation. 
At recalc time, Lucid now eval- 
uates each sheet in a chain only 
once, regardless of how many 
times each sheet is referenced. 
Inacompilex weh nf interrelated 
files, the time savings hrought 
about by this enhancement can 
be dramatic. 

The nld Lucid was strictly a 
spreadsheet: it did neither data- 
hases nnr graphics. The new 
one includes GX, a separate 


F-keys BEI Ciipboert Storage Print Three-D Windows Audit Options Exit 


Uidth Format Insert Delete Clipboard-Print Name Re 


1 fivientation Header -& Title 


1-Sort Lock Three-D J 


¥ Title Print 


Filled 
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Lucid 3-D's new TSR graphics utility offers seven types of graphs. The utility occupies 
123K but can be left unloaded to conserve memory. 


them up into linked modules. 

Of course, if you want to 
think mndular, Lucid 3-D is 
glad tn accommodate and en- 
courage you. Worksheet linking 
is Lucid’s last name, though the 
3-D moniker is misleading. Lu- 
| cid supports separate-but-linked 
sheets in the manner nf Excel, 
mnt the multipage three-dimen- 
sionality offered hy SuperCaic 
5 and the fnrthcnming Lotus 
1-2-3, Release 3. 

Version 2.0 improves the 
linking of the original in several 


123K TSR graphing utility. 
With GX installed, Lucid offers 
seven basic graph types, includ- 
ing some with three-dimensinn- 
al perspective views. 

The inclusion of graphics 
does not alter Lucid’s profile as 
a lean and mean spreadsheet. If 
memory is at a premium, you 
can leave the graphics behind. 
Or you can simply pop out in 
DOS when you need a chart, in- 
voke GX, then return to DOS 
and unload GX when you've 
finished graphing. 














Lucid 3-D generates graphs in three-dimensional perspective. Options allow you to 
change a graph's orientation and transpose data series and points. 


Lucid 2.0 takes a similar 
plug/unplug approach to data 
file cnnversion. Bidirectional 
translatinn utilities are now pro- 
vided for 1-2-3, dBASE Il and 
Il, comma-delimited ASCII, 
and files created by Dac Easy 
Accounting. Each is a stand- 
alone TSR consuming ahout 
10K. With the appropriate utili- 
ty installed, you can load and 
save foreign data files just hy 
specifying the appropriate ex- 
tension: .WK1 for /-2-3, Re- 
lease 2, fnr example. 

The ability to read and write 
1-2-3 files directly is a plus, but 
it doesn’t remedy a major short- 
coming nf Lucid 3-D: the pro- 
gram isn’t very compatible with 
the industry-standard spread- 
sheet program. Lucid has nei- 
ther datahase functinns nnr 
string functions, so /-2-3 cells 
that use those functions contain 
the text Cannot Cnnvert nn ar- 
rival in Lucid. Lotus 1-2-3 mac- 
ros afe ported over as useless 
string literals. Oddly ennugh, 
the translate utility doesn’t even 
bother to preserve the numeric 
and date formats of your /-2-3 
cells, even though Lucid nffers 
all nf J-2-3’s formatting optinns 
and more. 

The nther major area nf im- 
provement in this release is in 
the macro language and devel- 
opment envirnnment. Aug- 
menting an already rich set, the 
language nffers a few new loop- 
ing and conditinnal directives, 
and a compiler has been added 
tn the environment. 

Serious programmers will 
appreciate the cnmpiler, even 
though the entire Lucid macro 
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language is availahle through 
menus and keystroke recording. 
The cnmpiler lets you add com- 
mentary tn ynur macros using 
your favorite editor, and in- 
cludes a C-like preprncessor 
with which you can mold and 
extend the language. 

Fnr spreadsheet work that 
does not require database func- 
tionality or a high degree of 
compatibility with /-2-3, Lucid 
3-D remains an extremely ap- 
pealing product. It’s fast, easy 
on memory, and inexpensive. 
Incomplete cnmpatibility with 
1-2-3 has histnrically been the 
kiss of death for innnvative 
spreadsheet programs. Lucid 
3-D 2.0 deserves to be the . 


ception. 








Dac Software Inc. 

17950 Preston Rd. , #800 
Dallas, TX 75252 

(215) 248-0205 

List Price: $99.95 (upgrade 
from Version 1, $35). 
Requires: 256K RAM, DOS 
2.0 or later. Hard disk recom- 
mended. 

In Short: Upgrade adds needed 
features such as graphics, larger | 
models, and direct Lotus 1-2-3 
file import/export to this inno- 
valive pop-up spreadsheel. Not 
copy protected. 


| 
Lucid 3-D, Version 2.0 | 
| 
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Zenith Z-386/33 


continued from 33, 


The Model 150 comes equipped | 
with an 18-millisecond 150MB 
hard disk ($11,490), while the 
Model 320’s 320MB hard disk | 
($13,499) boasts an average ac- 
cess time of 16 ms. 

An ESDI controller with a 
10-megabyte-per-second data 
transfer rate and 1:1 interleave 
further boosts the speed of these 
already fast drives. Despite the 
relatively poor showing on the 
DOS File Access benchmark 
test, the 16-ms. CDC drive in 
the Model 320 evaluation unit 
performed slightly faster than 
rated. 

In another move to enhance 
speed, Zenith provides a combi- 
nation of software and firm- 
ware—whimsically named | 
Slushware—that shadows the 8- 
bit ROM into 32-bit RAM. For | 
floating-point support, there’s a _— 
socket for an 80387 or a Weitek 
3167. 


SuperSet Slots 

Leaving behind the passive 
backplane architecture of earlier 
Zenith machines, the Z- 
386/33’s motherboard looks 
much the same as most other 
desktop systems—with the ex- 
ception of the expansion slots. 
Four out of the seven are Ze- 
nith’s own 32-bit SuperSet 
slots, in which you can plug 8-, 
16-, or 32-bit cards, the system 
automatically senses a card’s 





frequency and adjusts the bus 
speed accordingly. 

One of the SuperSet slots is 
sacrificed to an /O card with 
one parallel and two serial 
ports. The second serial port 
uses one of the machine’s three 
punchouts. 

In the Models 150 and 320, a 
Zenith Z-549 16-bit VGA card 
occupies one of the three re- 
maining 16-bit slots. The 
benchmark test results for the 
card in our Model 320 evalua- 
tion unit were only average, but 


drives and two hard disk drives. 
An excellent setup program ac- 
cessible with the Ctrl-Alt-Ins 
key combination allows you to 
configure your system easily. 
Through one on-screen menu 
not only are you able to specify 
your hardware—memory, 
drives, and video—but you can 
also set a power-on password or 
choose to bypass the A: drive 
automatically when booting 
your system. 

The SETUP program also 
lets you determine how many 





The combination of a 33- 
MHz chip and the Super- 
Set slot architecture 
make the Zenith Z-386/33 
a powerful and flexible 
desktop workstation. 








Zenith is planning to bundle a 
Video 7 VGA card with the ma- 
chine for buyers desiring better 
video performance. 

On the Mode! 320, the half- 
height floppy disk drive and 
full-height hard disk leave only 
two drive bays available for ex- 
pansion. The disk controller 
supports up to two floppy disk 





layers deep—between 0 and 
16—your posted-write buffer 
will be. The Z-386/33 can oper- 
ate at three speeds that you spec- 
ify with the SETUP program: 
Slow (AT compatible), Fast, or 
Smart. Zenith bundles Micro- 
Soft Windows/386 and its own 
incarnation of DOS, MS-DOS 


'.*.* Benchmark Tests: Zenith Z-386/33 vs. 8-MHz IBM 


=| 


i 


PC AT and 25-MHz IBM PS/2 Model 70-A21 


Whiie the Zenith Z-386/33's 33-MHz processor gives it the edge on the instruction Mix test, it fared 
poorly on the Conventional Memory test, with times slower than thosa of most 25-MHz machines. 
The standard configuration uses a relatively small memory cache (16K) and a NEC cache controlier. 


Parformanca Times 
(Times given in seconds) 
“BMHZIBMPCAT 





” 25-MHz IBM PS/2 Model 70-A21_ 2.26 
2.08 


33-MHz Zenith 2-386/33 


80386 
instruc- Conventional 
__tlon Mix_Mamory _ 


DOS File 
Access 
(small 
record) 





72.37 


0.36 60.65 


N.A—Not applicable: not an 80386 machine. 


The 80386 Instruction Mix benchmark tes! measures 
the time ft takes to axecuta a selected series of 
processor-intensive tasks. The test program uses 
80386 instruction coda These instructions are a 
‘subset of tha total processor instruction set The 80386 


” tnstruction Mix implements a number of 32-bit opera- 


tions In the 80386 processor these bocome aingla 
instructions, whareas in the $086 and 80286 versions 
ot tha benchmark tast they remain multiple 


instructions. 


The Conventional Memory benchmerk test allocataa 
256K of conventional memory and treats it as a Senos 
of 64-byte records. Then, 18,384 random records ara 
fead into and written from this memory. The result 
shown is the average of the read and write times. 


The DOS File Access benchmark test measurea tha 
throughput rete of the disk being tested. in this case. 
throughput times are measured In terms of how long 
the disk takes to perform common DOS fite- 
management functions, Five tasks—file creation, 


DOS File 
Access 
(large 
record) 
72.63 19.74 
6.77 
9.83 


< 
<b 
ow 
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Zenith Z-386/33 

Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 

(800) 842-9000, ext. 1 

List Price: Model 1, $7,999; | 

Model 150, $11,490; Model | 

320, $13,499. MS-0S/2, ] 
| 
| 





$339, 

In Short: A solid 33-MHz 
desktop system whose price and 
performance rival that of good 
25-MHz machines. 
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MS-OS/2 1.1 will also be avail- 
able for $339. The system 
comes with a l-year warranty. 
If you're looking for the fast- 
est machine money can buy, 
wait to see what the competition 
has to offer: the performance of 
our evaluation unit was disap- 
pointing for a 33-MHz ma- 
chine. On the other hand, if you 
are considering a high-end 25- 
MHz box, the Zenith Z- 
386/33’s price and performance 
may make it asmarterbuy. [2 


Relative Times. 
(25-MHz IBM PS/2 Model 70-A21 = t00) 


Sequential file write, sequential file read, random file 
writa, and random file read—are timed and the results 


The test is carried out for two different types of 
tiles—sma!!-record files and large-record files—that are 


used by common PC applications. Files created using 


Tecord test. 
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‘malt records are typically used by database 
management programs, and targe records are typically 
used for word processing and spreadsheet files 
Loading a DOS program ia also simulated by the large- 





Photograph: Thom O°Connor 





Quick€ 2.0 Shows Off New Interface, 
Adds Memory Models, In-line Assembler 


BY RICHARD HALE SHAW 


With QuickC 2.0, Microsoft 
has redefined the notion of an 
integrated development envi- 
ronment for C programmers. 
Sporting an improved interface, 
QuickC now has several fea- 
tures designed to appeal to the 
novice C programmer, and it 


Tyke Alt eu Seorchy Bie fin 





HELP: Random Munber Funct 


Descrtytion Example 
<etdlibsh> 


int rand(uohdds 
void srandtensigned seed) 


rand) a pseudorandon yunber. 


has taken the time to consider 
how people will use this pro- 
gram—beyond the pull-down 
menus and other features that 
are intrinsic in integrated devel- 
opment environments. The in- 
terface is even easier to use if 
you have a mouse. And you can 
add your own entries to one of 
the pull-down menus. This al- 
lows you to integrate your own 
programs into QuickC, so you 


g WitiLy Apthons 
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The QuickC debugger resembles Microsoft CodeView: you can view program vari- 
ables, registers, and source code as you step through your program. 


addresses the needs of profes- 
sional developers too. 

Experienced QuickC users 
have long griped about its lack 
of support for more than one 
memory model. They’ve also 
stressed the need to embed in- 
line assembler into their C pro- 
grams. QuickC 2.0 addresses 
both concerns. It provides sup- 
port for five memory models 
and in-line assembly language. 
It includes a new set of presenta- 
tion graphics libraries, and you 
can use it to create protected- 
mode programs for OS/2. 
Microsoft has also improved the 
built-in editor and debugger. 
And all users will enjoy the 
QuickC Advisor, an on-line 
help system that virtually elimi- 
nates the need for documenta- 
tion. 

1 love the new QuickC inter- 
face. Itbehaves the way you ex- 
pect it to behave, and it seems to 





won't have to exit QuickC or 
load DOS to use them. 

QuickC 2.0 boasts an im- 
proved graphics library with 
powerful presentation graphics 
functions. It includes routines 
for generating bar, column, 
line, and pie graphs and charts. 
You can also select from a vari- 
ety of fonts. 

Microsoft also has improved 
the QuickC editor. While the 
editor interface has not changed 
much, it is much closer to the 
editor supplied with Microsoft 
C 5.1 under the hood. You can 
configure it and make it behave 
like other popular program edi- 
tors such as Brief and Epsilon 
Text Editor. 

Microsoft has completely re- 
written the QuickC documenta- 
tion with Version 2.0. Instead 
of a reference and a user man- 
ual, QuickC comes with a small 
installation guide, the QuickC 





Yourself. The first half of this 
book is an excellent introduc- 
tion to C for people who have 


programmed in other lan- 


guages. It doesn’t explain basic 
programming concepts, but it 


does describe how to implement | 


and express theminC. A novice 
will find that it presents the full 
range of C topics, with chapters 
on functions, data types, and 
operators. It also includes two 
chapters on pointers, and all are 


replete with examples and ex- | 


planations. The second half of C 
for Yourself covers the ad- 
vanced topics that more-experi- 
enced C programmers will use, 
and the QuickC Toolkit covers 
more-technical issues such as 
compiling, linking, and manag- 
ing function libraries. 

The QuickC Advisor is with- 
out a doubt the hottest aspect of 
QuickC 2.0. This hypertext- 
based cross-referencing system 
lets you look up information ina 
structured manner (via an index 
or table of contents) or an un- 
structured manner (like “Find 
all references to the printf func- 
tion’’). Suppose you need to 
know what header files a partic- 
ular function requires or what 
arguments should be passed to 
it. Place your cursor (or mouse 
pointer) on the function and se- 
lect it. The help system will find 
the reference and display acom- 
plete summary of the function 
with a description and exam- 
ples. If you find that you can use 
the example in your program, 
you can copy it from the help 
screen and paste it into your 
code via the editor. 

The Advisor also lets you 
search for any reference to a 
word or phrase. It can repeated- 
ly scan through the nearly | ,800 
pages of disk-based documenta- 
tion for the information you 
need. With this capability, 
you'll be able to leave the man- 
uals on the shelf. 

For more-advanced C pro- 
grammers, Microsoft has im- 
proved the QuickC debugger. 
It’s easier to use and includes a 
history function that will keep 


anticipate your needs. Someone | Toolkit, anda book called C for | track of the steps you take dur- 
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ing a debugging session. You 
can step backward through the 
code or rerun a series of steps. 
An animation facility lets you 
watch the debugger as it steps 
through the code. While Ihave a 
love-hate relationship with 
Microsoft CodeView (I hate its 
interface, but] love the results it 
produces), this debugger is 
much nicer, even if it’s not near- 
ly as powerful. 

While the program claims to 
run in the OS/2 compatibility 
box (or DOS session), it seemed 
to have intermittent problems 
when I ran it (in the DOS ses- 


| sion under OS/2 Standard Edi- 


tion 1.1). Still, you can use it to 
generate code for OS/2’s pro- 
tected mode, although you can’t 


| run itin an OS/2 protected- 


mode session yet. 

Allin all, | like this compil- 
er. Inevitably everyone will 
ask, How does it compare with 
Borland’s Turbo C 2.0? That is 
a difficult question, and QuickC 
2.0doesn’t make it any easier to 
answer because Microsoft has 
corrected many of its previous 
deficiencies in this version. The 
comparison boils down to dif- 
ferences in taste and style. But if 
you haven't looked at integrated 
development environments for 
C before, you should consider 
QuickC 2.0. 





Quick 2.0 | 
Microsoft Corp. 
16011 NE 36th Way 

| P.O. Box 97017 

| Redmond, WA 98073-9717 

| (206) 882-8080 
List Price: $99 
Requires: 512K available 
memory, DOS 2.1 or later. 
Hard disk recommended, 
mouse optinnal. 
In Short: A powerful, integrat- 
ed C development environment 
for programmers and novices. 
Boasts support for five memory | 
models, presentation graphics 
library, and in-line assembler. 
On-line hypertext documenta- 
tion eliminates the need for pa- 
per manuals. 
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New Glyphix LaserJet fonts 
for Word & WordPerfect. 


Glyphix 3.0 Sets A New Performance Standard. — 








Foundry Maly fonts in every size from 3 to 120 point. No setup. 
i 


No font files ta 


ng up megabytes of hard disk storage. No down- 


loading or font creation hassles. With Glyphix 3.0 changing fonts 
is as easy as changing your mind. 


Glyphix Business Series 


BASIC FONT SET 
Tymes Roman 


Helvenica 
Rockland 
Exchequer Script 


BASICS Il FONT SET 

Oxford 

Eterna 

Classic Typewriter 
New York Deco 


DECORATIVE FONT SET 
University Ornate 
Manuscript 


Buckingham 
Copperfield 


an AALN 


compote wth 512% RAM, hard dak HP Laseriet Series I (51210, Loseriet Phas {384%) or compottle 


Dorgsiremsente: Glyplax fonts mquire on BM PC, A, XT, 5/20 compote: 


BOOK FONT SET 
Garamand 
Baskerton 
Palatine 
Century 


SANS SERIF FONT SET 
Avant Guard 
Gibraltar 
Bongo Black 


Obelisk 


FIXED FONT SET 
Courl1er 


Prestige 
Letter Gothic 
IBM Line Draw 








ites, peter Feat lettin Os oe rogaed for icesft Wor $C ond WordPatac 5.0 


pag Sy afer bg hen aller erat: Srey 
SWE orton” pp peel beperl meeachsyesbanrn 
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Otto Halverace, Eschoques Sone, Oxford, Etna, Cass 


Garomerd, Seskertos are Pobre ove madera ane oder 


CIRCLE 299 ON READER SERVICE CARD 


New Installation ion Kits-$79. 95. 


Glyphix Installation Kits for Microsoft Word 
5.0 and WordPerfect _5.0 make short work of 
installing your new Glyphix fonts. It only takes 
about two minutes to load hundreds of fonts. 
Then you're ready to use bold, italic, bold italic, 
outlined and shaded type in every point size 
from 3 to 120. 

Glyphix fonts literally become part of your 
word processor and operate side by side with 
fonts you already own. You just pick the fonts 
you want and print. 


New Business Series-$99.95. 


Each Business Series en! set Pear four 
foundry quality typefaces with 
Roman-8 and Glyphix Character Set fe special 
symbols and foreign characters. 

To match the variety and quality of a single 
pct es oth set bei would have to spend more 
itstream, HP or Compugraphic. 

Wer ano to compare our fonts to theirs. 
You'll find ours are better and easier to use. 
That's why Glyphix is clearly the best font value 
in the industry. 


A Special Introductory Offer! 


Order the Glyphix Installation Kit for 
Microsoft Word 5.0 or WordPerfect 5.0 ($79.95) 
and any font set ($99.95) and get a second 
Business Series font set absolutely free! 

That’s a $99.95 value, plus we'll include 
valuable coupons for new Glyphix Foundry 
Series fonts with your order. 

Join the thousands of nie Glyphix users 
who have already discovered quality, easy-to-use 
type at fiona prices. Order today! 


GUARANTEE = 











GUA ep open ce ys be 
Order Toll Free 


800-237-9383 


FAX Orders (302) 429-0532 In DE (302) 429-8434 
int 5 py hg. $7 Skt sc em od eho 


Swite 





© 1909 SWFTE International. Lad. 


P.O. BOX 219 Rockband, Deloware 19732 






























BY JONATHAN MATZKIN 


You can teach old software new 
tricks. Volkswriter, from Life- 
tree Software, has been around 
for almost as long as the PC. It 
offers a good balance of basic 
performance and ease-of-use. 
But Version 4 adds something 
calculated to make users sit up 
and take notice: an integrated 
grammar checker. No other ma- 
jor word processor offers gram- 
mar checking as a built-in fea- 
ture. 

Perfect Grammar, as it is 
called, is the most obvious en- 
hancement in Volkswriter, Ver- 
sion 4, but it’s far from the only 
change. The other upgrades are 
in keeping with Volkswriter’s 
blend of strong functionality 
anda simple interface. 

Lifeiree has always made 
ease-of-use a selling point for 
Volkswriter, and the new 


taly 
Wk 
hip het 


This appears to be a run-on arntence. 


or th nd ser 
he felt industry-wt 
publ ications. 


Spacing: 1 
TAS Perfect lie Gnansn 


‘*point-and-pick’’ file-selection 
screen is in keeping with that 
philosophy. When you boot up 
Volkswriter 4, the package pre- 
sents a screen divided into two 
windows. The top of the screen 
is a simple menu that lists many 
of the basic commands for get- 
ting or saving documents. You 
can also access style sheets from 
this menu. 

The bottom half of the 
screen lists the files in your pre- 


Jus tify: " 








Volkswriter Adds Grammar Checking 


designated document directory. | [ 


You simply point-and-shoot to | 


load a document or type the 


name of a different directory. | 


The window displays the con- 
tents of the new directory you 
have selected. Simply typing a 
filespec (including path) will re- 
trieve a file from anywhere on 
your disk. Files are sorted by 
creation date in reverse chrono- 
logical order, so your most re- 
cently created files appear in the 
upper left of the document se- 
lection screen. 

Beyond file selection, 
Volkswriter 4 offers some other 
important enhancements. 
Volkswriter 4 maintains full 
compatibility with Lifetree’s 
previous Volkswriter 3 and To- 
tal Word software while ad- 
dressing some of the shortcom- 
ings of earlier versions. We 


complained about the lack of an | 
*tundelete’’ capability in our | 


last review of Volkswriter 3 
(Fast, Flexible, and Forward- 


epana’ a) 


enicolon to 


mk He a 


men. The effect of this cholce will 
wonen have cone eof age tn computer 


+ ¢ 
Reformat: ¥ Chor. 





Volkswriter 4's integral aaa will catch many common writing faults, 
such as this run-on, but it won't replace human editors. 


looking ,’” PC Magazine, Feb- 
Tuary 29, 1988), and Version 4 
adds that feature. 

Printer support has also been 
beefed up to include drivers for 
PosiScript printers. An enve- 
lope-printing menu lets you 
specify top and left margins as 
well as line spacing. Landscape 
envelope printing on laser prini- 
ers is also supported. And you 
can specify a range of pages and 
anumber of copies to print. 


lar ify 








Perfect Grammar: Almost An Editor 
| The big news about Volkswriter 4 is that Lifetree has included a full- 





Grammar can be called by simply tapping the F2 key from any- 


writing reflect rules of standard business English. 

Because it is so tightly integrated with the word processor, Per- 
fect Grammar has one obvious advantage over separate grammar- 
checking packages. You don’t have to exit the word processor and 
fun other software in order to check your document. 

Perfect Grammar has an impressive lineage; itis descended from 





Houghton Mifflin to run on mini and mainframe systems. 
In actual practice, Perfect Grammar displays many of the short- 
comings of standalone packages such as Grammatik II and Right- 


Writer. The sentence *‘We need to have a mecting, the car is in the | 


garage’’ is identified as a run-on sentence. Perfect Grammar dis- 
plays information about run-ons and how tocorrect them. But elimi- 


skip over it without comment. Still, that’s better than either Gram- 
matik If or RightWriter did with the same sentence. Neither pro- 
gram objccted to the run-on whether or not it had a comma. 


mar is subject to that limitation. 
Obviously, some additional compromises had to be made in the 
size of the software in order to allow it to be simultaneously resident 


with the word processor. As it is, the combination of Ihe two re- | 


quires a full 640K RAM to run. Lifetree wisely gives you the option 
of loading the word processor alone. 

While PC-based grammar checkers won'‘l ‘'edit’’ your docu- 
ments in the same way thal a human being would, they do catch 
many mistakes. Perfect Grammar is an extremely convenient way 
of passing your work through this limited filter without having to 
leave your work environment.—Jonathan Matzkin 





















A word-count feature is an- 
other welcome addition, and F 
Version 4 also offers time- and 
date-stamp feature. Simply tap | F 
Alt-D and a window pops up 
with the current time and date in |; — 
every format you could possibly Volkswriter 4 
imagine. A single keystroke in- | | Lifetree Software Inc 
serts the time and/or date at the 411 Pacific Si. ] 
current cursor position. Monterey, CA 93940 

Volkswriter doesn't offer the (800) 543-3873 
quasi~desktop publishing fea- | | (800) 831-8733 (in Calif.) 
tures that many other word pro- Requires: 640K RAM,DOS | 
cessors have recently sprouted. 2.0 or later. 

Version 4 is aimed squarely at List Price: $199 

the same corporate and personal In Short: Adds file manager 
users who have made earlier and grammar checking lolhis | 
versions a familiar sight on | | solid, easy-to-use word proces-_ | 
many desktops. The new en- sor. Nol copy prolecied. 
hancements improve the tool 
while keeping it simple to learn 
and use. PC : - 
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where in a document. It suggests changes intended to make your | 


CorrecText, an ambitious grammar checker developed by | 


nating the comma between the two clauses causes the software to | 


Perfect Grammar seems to do about as well as the other PC- | 
based packages in most other areas. It doesn't seem likely that a so- | 
phisticated package designed to run on larger systems can easily be | 
brought down to the PC with all its power intact, and Perfect Gram- ’ 


featured grammar and style checker in the word processor. Perfect | 
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THERE'S A FAX ON YOUR DESK. 


ADD THE COMPLETE FAX/9600 TO YOUR PC 
FOR JUST $699. The Complete FAX/9600" lets 
you communicate with any Group III fax 
machine in the world. Even with other com- 
puters equipped with a fax board. You can 
send text, graphics, hard copy, just about any- 
thing you use in your business. 

EASY TO USE. With our Hot Key, you can send 
directly from your word processing program 
with just a few quick keystrokes. 

OPERATES IN THE BACKGROUND. The Complete 
FAX/9600 sends and receives faxes trans- 
parently, without interrupting the program 
you're working on. 

When a fax comes in, you can view it 
immediately, save it, or print it out while you 
continue to work. 

SEND TO ANYONE, ANYTIME. There's a directory 
for frequently dialed numbers you can use 

to create different distribution groups. With 
one command, you can send a fax to each 
destination along with an automatically 
generated cover sheet. 

You can store faxes and schedule them for 
transmission later, when phone rates are 


lower. To make sure a busy phone line doesn’t 
get in the way of delivery, automatic redial 
keeps trying until your fax gets through. 
COMPLETE SCANNER SUPPORT. The Complete 
FAX/9600 supports all popular scanners, 
including Canon? DEST,” Microtek and 
Hewlett-Packard. It comes on one easy-to- 
install board that takes up a single slot. It 
even comes with a 2-year warranty. 

WHAT YOU NEED. Just an IBM’ PC or com- 
patible with a hard disk and graphics card. 
With that and $699, you're in business. 

There's also an optional on-board 2400 bps 
Hayes*compatible data modem available. 

And if you want a 4800 bps fax, ask for The 
Complete FAX™It comes with a long list 
of features for just $399. 

For more infor- 
mation about The 
Complete FAX/9600 
or The Complete 
FAX and the name of 
the dealer nearest 
you, call today. 
1-800-634-5558. 





TheComplete PC 


521 Cottonwood Drive, Milpitas, CA SES (408) ee 0145 FAX (408) 434-1048 
af The Comptete PC, 


©1988 The Complete PC. The Complete PC, The Complete FAX, and The Complete FAX/2600 are 


Inc. All other names are trademarks or registered trademarks of thelc fespective rompanies. 
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TOP TEN SELLERS — A 5-Week History 








Lotus 1-2-3 bounced back into | version started to sag as that 
the top spot when word leaked | sank in. 
7 ee tae = out that Release 3 will notbe Lotushas nowdecided on 
val mR the only way to upgrade Lo- | a two-tiered approach. Re- 
Po Teele Dale 1 tus’s spreadsheet. With Re- | lease 2.2 will have a modest 
Cantal Pol 7 spe a lease 3 in the hands of ear- | choice of new features and 
ly testers, it’s clear that | willbe suitable for 8088-based 
Quicken 2.0 Release 3willrequire | PCs. Release 3 will have a 
ee a fast and fully | wealth of new features but 
Peeler ot || Oem peromn ieee 
sales of the | or386toperformwel t 
piel ae a current | may well require an OS/2 up- 
iP: grade for peak performance. 
Peter Norton Computing to Ashton-Tate: dBASE lif 
3 Value Pack een GBASE IV stall 
Lotus Development Corp. ing at number 12. 
Carbon Copy Ptua 5.0 
he Meridian Technology Inc. 
| READING THE CHART | THE CHART t 
The Top Ten Sellers list ranks PC . ey: plied Inc. 
business programs according to their 
sales totals in the week ending March 11. Faatback Plua 2.01 
The chart that appears to the left of each pro- ; 
gram's name shows how the program's sales Fale Gemgreaern Syetorge'ite 
ranked cach week for 5 weeks. The hash marks at the 
bottom of each chart represent each of those 5 weeks, poe shen 
beginning with the week of February 16. Dramatic shifts in a 
particular program's ranking may be the resuit of seasonal factors 
or sales promotions conducted by individual retailers. More than 
12,000 individual locations contribute to the list. 
Rankings are 
based on net sales 
by unit; returns are 
Sales information compiled by Ingram Software Inc. and PC Connection Inc. subtracted from 
gross sales. 


The continued success of Fifth Generation 
Systems’ Fastback Plus and other backup 
programs (sce Top Ten Sellers) proves that many 
people understand the importance of regular 
backups. 

So we asked callers to PC MagNet, How often 
is enough? The results ought to give pause to 
those of us who haven't been taking the time to 
protect our files. 

More than 1,300 callers answered the survey. 


How often do you back up? 


Never (2%) 
Less thsn 
once a month 


Every day 
Once a month 
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| Ae months of speculation, 

Intel has finally unveiled 

the specs on its next-generation 

| PC microprocessor, the 80486. 

| The chip is months away from 

large-scale production, and 

computers based on the 486 

won't goon sale until the end of 
this year—at the earliest. 

Right now, it looks as 
though those who speculated 
that the chip portends thunder- 
ous changes throughout per- 
sonal computing will be proven 
wrong. Those who had the more 
modest expectation of finding a 
smooth path to higher perform- 
ance and easier multitasking 
will not be disappointed. 

The 486 is completely code 
compatible with the 386—there 
are no new modes and few 
additional instructions. The 286 
protected mode and virtual 86 
mode will work flawlessly. 
DOS and OS/2 applications will 
run unchanged. 

Still, there’s plenty of flashy 
technology to be found among 
the 1,180,285 transistors in the 
32-bit processor. 

Intel rolled all of the math 
coprocessing features of the 
80387 inside the CPU—that 
doesn’t just cut down on part 
costs, it dramatically improves 
floating-point calculations, 
| since the extra hand-shaking 

and communicating code that’s 


What type of backup media do you use? 


Bernoulll Box (2%) — 
Ye-ineh tape (2%) 
Other (3%) 
Streaming 
tape (5%) 
‘Ye-ineh tape 


THE 486: MORE OF THE SAME. FASTER 














been needed for use of the 387 
(and the earlier 287 and 8087) 
is avoided. 

Another big performance 
gain will come from an inte- 
grated 8K data cache inside 
the 486. Intel’s engineers 
have employed a four-way set 
associative logic that, they 
claim, will have a better than 


32-bit date bua 
To T= 1 deta bua 


T= 1 | Linear address bus ggg 2 


permeimtcn 


Barrel shifter 


tive cache m that four 
distinct buffers are maintained. 
Algorithms cl the best 
distribution of saved addresses 
for the cache. In contrast, the 
memory caches used in today’s 


386 PCs use a linear, direct-- 


mapped logic. 
Bus Snooping 


The chip was designed to work 
smoothly with several proces- 


oe 


“Descriptor 


“regletors 
Limit ane buffer 


Lt) 


attribute PLA 


90 percent hit rate when re- 
trieving the contents of RAM. 
In addition to the performance 
boost, the cache will be a cost 
saver: it saves on the amount 
of memory system designers 
are tempted todevote toan on- 
board cache 

The four-way set associa- 





Disptacement bua 


Inside Intel's 80486 


sors on the same bus, and so the 
cache includes a bus snooping 
technique that monitors 
changes to memory locations, 
As a result, two or three 486s 
could be reading from and 
writing to the same bank of 
RAM—the ideal setup for run- 
ning OS/2 applications that are 
sharing files. 

In fact, Microsoft's OS/2 
engineers had plenty of advice 
for Intel’s design team, As a 
result, 386 instructions that 
affect semaphores were opti- 
mized in the 486. Down the 
road, you're likely to see OS/2 
shipping with two sets of dy- 
namic-link libraries, one for 
each processor. While the 486 
will run such 286/386-specific 
code, the improved semaphore 


peu 





handling of the 486 will give a 


performance boost when run- 
ning DLLs that advantage 
of the changes. 

The renee benecie to 
cost computer makers about 
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three times what a 386 costs 
($950 versus $300), so the 
premium for a 486 PC will not 
be as severe as some expected. 

The first chips will have 25- 
MHz clock speeds and, several 
months later, a 33-MHz version 
will ship. Although those 
speeds match the fastest 386s 
now, Intel believes that the I- 
micron, high-speed CMOS de- 
sign of the 486 will carry it far 


Bue Intertece 


irangcelvere: 


Gus eontrot 


Thie block diagram of intel’a 
design tor the 80486 ahowe 

a structure similar to thet of 

tha 386. Key improvements are 
the floating-point unit, which ia 
fully compatibla with Inte!'a 
80387 math coproceesor, 

and the 6K RAM cache 


ahead—up to 50 and 60 MHz in 
the early "90s. 


No Quick Switch 

Clearly, a 486 transplant could 
be used to pump a little more 
speed out of current 386 PC 
designs; although the 168-pin 
486 is not pin compatible with 
the 132-pin 386, adapter cards 
could be created. But since the 
486 design sets new demands 
on bus specifications, little 
would be gained. The new 
processor can handle fast burst- 
mode transfers that current bus 
designs won't provide. 

The 486’s true potential is a 
server in which three or more 
processors each run separate 
multitasking applications, 
sharing memory and storage. 

But there’s nothing to stop 
you from buying this latest toy 
simply to pump the last bit of 
juice out of your biggest, 
toughest spreadsheet. 

—Gus Venditto 
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Datatiz, BE Vf For Peop 1 
Who Put A \ 

/, Pyaem On Performance. 
) And Protection... 


he more invaluable your data is to you, the more you'll anti-static liners. So static charges are dispersed before they 
value Verbatim® Because when it comes to high ever have a chance to build up. 
performance and data protection, Verbatim has the winning For the worlds ultimate data protection, DataLifePtus floppies 
combination no other floppies can copy. have an exclusive DuPont Teflon® coating. So fingerprints and 
Consider this: Verbatim DataLife® Fi spills can be easily wiped from the 
floppies are engineered to perform an : oo §=—srecording surface. 
average of 50 million revolutions. That’ 15 ils = And of course, all Verbatim floppy disks 
times the industry standard. ; are tested to be 100% error free and are 
Then consider that Verbatim —* Sal = backed by a lifetime warranty. 
DataLifePlus™ and DataLife HD 5)” os Verbatim data cassettes and cartridges, 
disks were the first floppies to be factory formatted. 8” 5%” and 3" diskettes. For people who put a premium on 
Verbatim also gives you plenty to consider when it comes to performance and protection. 
data protection. After all, nearly 50% of all computer users have For more information on the full line of high-quality 
lost time and money due to accidental data loss. That's why Verbatim products call 1-800-538-8589, 
Verbatim offers advantages like D taHold™ and DataHold II (@ Teflon is a DuPont registered trademark. 


™ Verbatim 


Company ———— 


COING MORE FOR THE OATA PROCESS 
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Actor: Object-oriented Development Tool 
Lessens MS Windows Programming Load 


PEL esos on 


BY ROBERT L. HUMMEL 
Simply put, Actor is a program- 


ming environment that helps — 


you design Microsoft Windows 
applications. A programmer's 
tool rather than an application 
generator, it won’t do your 
thinking for you, but it can 
make programming for Win- 
dows easier. 

Instead of separating the ac- 
tive programming instructions 
from the passive data, Actor in- 
tegrates the two into a unit 
called an object. Objects are 
easily explained as smart data. 
Consider a dancer, asinger, and 
a piano player. Without know- 
ing anything about which is 
which, you can issue the com- 
mand ‘*Perform!’’ The com- 
mand itself is ambiguous, but 
because the performers (the 
data) are smart, they each know 
what todo. 

Application development in 
Actor still requires program de- 
sign, coding, and generation. 
First, you specify the objects 
needed by your program. Every 
object is simply a specific in- 
stance of a general, descriptive 
class. A class is somewhat anal- 
Ogous to a data type. 

A large number of classes, 
many relating specifically to 
Windows, are available in the 
Actor environment. These can 
be used without any program- 
ming effort. If you can’t find 
one that’s suitable, you can 
modify an existing one by a pro- 
cess called inheritance. This 
ability makes it easy and desir- 
able 10 reuse code. 

Once you define the objects, 
you then write the routines, or 
methods, that the objects will 
execute as they receive mes- 
sages. For example, if you de- 
fined an object called Table- 
Lamp and decide it should act 
on the messages TumOn and 
TumOff, you would write two 
methods to implement those ac- 
tions. Despite the strangeness of 
the means, you still wind up 





with the same end. 

Actor is an interpreter. This 
makes programming highly in- 
teractive and leads to rapid ap- 
plication development. But, 
when complete, your applica- 
tion will run only under Actor. 
If your goal is to produce a 


The Debug and Browser 
tools have been improved by 
adding command shortcuts and 
scrolling improvements. Some 
of the biggest complaints about 
the environment have also been 
addressed. Fatal errors caused 
by using an incorrect number of 


Actor's ability to display several programs while maintaining control of the 
environment makes complex pragramming tasks easier. 


standalone version that will ran 
under Windows, you must un- 
dertake a conversion process. 

Creating a standalone appli- 
cation means taking the generic 
Actor runtime kernel, adding 
specific classes and methods 
you need, and removing those 
you don’t. After this editing, 
two files are produced: an .EXE 
file that launches the application 
and an .IMA file that is really a 
runtime subset of the Actor en- 
vironment. When executed, 
your finished program looks 
and runs like any other Windows 
application. 

Actor \.2 contains several 
improvements and changes 
from the previous version. It 
now works only with Win- 
dows/286 and Windows/386, 
Version 2.1 and later, but it 
gives programmers full access 
to all Windows 2. x functions, 
messages, styles, and re- 
sources. Overall performance is 
improved through the efficient 
use of expanded memory, if 
available. 





arguments in a Windows func- 
tion call or making a call to an 
invalid window have been elim- 
inated. 

The ease by which program- 
mability (such as with a macro 
or batch language) can be in- 
cluded in your application is a 
major improvement. And de- 
spite the additional functional- 
ity and overhead of running un- 
der Microsoft Windows, Actor 
performance remains quite ac- 
ceptable. 

Interfacing with C and Win- 
dows routines has been made 
easier by the addition of a new 
Actor class, CStruct. Three new 
facilities permit low-level pro- 
gramming, including physical 
memory access, hardware I/O, 
and software interrupts. 

The first step to using Actor 
effectively is to understand 
object-oriented programming. 
If you've never used objects be- 
fore, it will probably take you 
twice as long to lear Actor as 
another linear language. But the 
program's 600-page-plus man- 
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ual provides an excellent tutori- 
al on object-oriented program- 
ming and, overall, I believe you 
could turn out your first Win- 
dows application sooner than if 
you learned to program for Win- 
dows inC. 

Writing programs in Actor 
has a different feel than with tra- 
ditional languages. Your aim is 
to minimize program complex- 
ity and thus produce easily 
maintained code. But Actor can 
camouflage errors that occur at 
the hardware level or in the op- 


| erating system routines. When 


deciding whether or not to use 
Actor, it’s important to know 
what's more important to you: 
understanding what Windows is 


| doing at the hardware level or 


getting an application written 
quickly. 

Who can benefit most from 
Actor? As more large firms de- 
velop in-house applications de- 
signed to run under the Win- 
dows environment, they'll find 
Actor is a quick way to start 
turning out applications. I 
would recommend Actor to any- 
one with an interest in program- 
ming for Windows. PCy 


WY RFACT 
imi FILE 


Actor, Version 1.2 

| The Whitewater Group Inc. 
Technology Innovation Center 
906 Universily Pl. 
Evanston, IL 60201 
(312) 491-2370 
List Price: $495 

| Requires: 640K RAM, hard 

| disk, Microsoft Mouse or other 

| Windows-compatible pointing 
device, Windows-compatible 

| graphics display and adapter, 
Windows/286 or Windows!386 
2.1 of later, DOS 3.6 or later. 
In Short: An object-oriented 
program development environ- 
ment for producing Windows 

| applications. 
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Choose the Best! 


IQ Engineering’s 
Super Cartridse” 1 


Awarded “‘The Best of 1988’’ 
in printer fonts by PC Magazine. 


January 17, 1989 





Now there’s Super Cartridge 1 Enhanced to bring your 
HP LaserJet Printer to its fullest capability with the highest quality fonts. 


Super Cartridge 1 
@ 97% of all standard cartridge fonts in one cartridge 
Including: © 14 and 16 point Presentation fonts 

® Linedraw and Math fonts 












. 
ayy 
a) 
lie 


© Legal fonts and much more 
@ Totally compatible with all models of the HP 
Printer family — This is the one that works! 
@ Outstanding documentation and wide suppor 


Super Cartridge 1 Enhanced 
@ Adds over 100 soft fonts 
Including: © 24 and 30 point hea fonts 
© All Tax Cartridge fonts 


© Full Roman-8 symbol set with all Fete ee 
European language characters one. > 
© All bar odes, OCR-B and much more _.« ate eee 
= Compatible with all ifadels of the HP / a ee ——— 
LaserJet Printer family wh fob, accept / = F et 
dovniele gs ces 7 f 
@ Outstanding documentation and- 


wide support 


Contact your dealer or call us at 408-734-1161 for more information. 


The Super Cartridge * From IQ Engineering * The Smart Choice 
IQ Engineering ° PO. Bc Box 60955 ® Sunnyvale © California 94086 » (408) 7: 734-1161 


19 Engueering SP and Laver} are Trudemarts of the 
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introducing SoftSate 
Powerful New 
Protection For Your 


Valuable PC Data 


Effortless software security system locks out unauthorized 
PC file accessing, viewing and viruses! 


Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the integrity of your sensi- 
tive computer files in four ways: 


Hard Disk Access Control 

With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one ‘Owner’; 
and only the Owner can add or remove up to 7 users. All hard 
disk information is fully protected from access, viewing, copy- 
ing or modification by unauthorized users even if your PC is 
booted from a diskette. 


Automatic File Encryption 

SoftSafe provides effortless file encryption. Simply save sensi- 
tive data to a subdirectory name that includes the word “SAFE” 
(i.e. C: /123/SAFE/BOB). It can only be accessed by the file 
creator or the computer Owner. 
only It’s easy, automatic, and does 


$ —_— not interfere with your 
programs. 







_~— Virus Detection 
se 
ime SoftSafe also includes a powerful 
virus detection/protection 


i | PCM053089 SDI Software Directions, inc. 1572 Sussex Tumpike, Randolph, NJO7@69 
Rush me SoftSafe for just $99 , which includes postage and handling I 
| YES. : (Canada — add $10, other foreign — add $20). If SoftSafe doesn’t deliver 
I @ the PC protection f need, I'll return it within 30 days for a full refund. I 
1 Name _— 1 
B Company = I 
N Address = = = : I 
| City 2 ___State___ zpiiii—s »j 
| O Check enclosed. O Visa O MasterCard OaAmEx. § 
I Acct. No. ao CE xp. date I 
| Signature Phone#_o 
NJ residents add 6% sales tax. 


option. It checks your critical system files for any tampering 
each time you boot (start) your computer. If infection is 
detected, SoftSafe sounds an alarm and visually indicates 
which files have been attacked. You can then choose to KILL 
or IGNORE the virus. 

Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Then only your password 
will unlock the computer. 

Installs in seconds! Easy to use! 

SoftSafe is 100% software — no complicated hardware — 
one command installs it in seconds. It’s easy to use — no 
administration needed — and no program or system modifica- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
100% compatibles running DOS 3.0 and up. 


To order, return the coupon or call: 46 6 

(In New Jersey, call 201-584-8466) (800) ) -] 48 
Can’t wait? See your local dealer and start protecting your 
valuable data today! 





























IBM Is a registered trademark ol international Business Machines Corporation 
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VP Toolbox: The Easy Way to Manage 
Ventura Publisher Files and Style Sheets 


BY EDWARD MENDELSON 


“Ventura Secrets Exposed’’ 
should be the headline on every 
copy of VP Toolbox, Version 
3.0. This $99 file manager for 
Ventura Publisher lets you easi- 
ly catalog, display, or rearrange 
the files in Ventura chapters, 
and view, compare, or alter the 
contents of Ventura style 
sheets. In Ventura you perform 
some—not all—of these func- 
tions, but only after hours of te- 
dious mouse-maneuvers in a 
dozen disconnected menus. 

VP Toolbox runs from the 
DOS command line. You use 
arrow keys or a mouse to access 
screens that list the files includ- 
ed in your publications and the 
contents of the associated style 
sheets. The program lets you 
maintain a catalog of informa- 
tion about chapters and style 
sheets in any directory on your 
disk, so you get quick access to 
information that’s almost im- 
possible to find within Ventura. 
You can view or print lists of 
lex1, line art, and image files in- 
cluded in any chapter. And you 
can automatically display word 
counts for all text files, or peek 
at the opening screen of each. 

VP Toolbox is even more im- 
pressive when managing style 
sheets. A keystroke brings up a 
summary listing of each tag ina 
style sheet. Another keystroke 
zooms in on the full contents of 
any tag. You can prin! summary 
or detailed reports of style 
sheets, or generate a file to print 
from Ventura that contains sam- 
ples of the font, spacing, and 
alignment of each tag. You can 
also determine which tags are 


actually used in any chapter and | 


compare two style sheets for 
similarities and differences, 
The $149 Advanced Edition 
and Network Edition of VP 
Toolbox let you modify all the 


tags in a style shect that use the | 


same font, point size, line spac- 


ing, or other attributes. Instead | 


of searching through a dozen 
tags to make sure you've 








changed every instance of 10- 
point Helvetica to 1 1]-point 
Futura, you can make the 
change with a few keystrokes. 
With the Advanced and Net- 
work Editions you can also gen- 
erate a dBASE or comma-delim- 
ited file from the program’s 


oe of style sheets and chap- 


ee Toolbox isn't perfect. It 
tends to drop you abruptly into 
the opening menu when you 
want to get further work done in 
a deeper menu. And it needs a 
function that lets you search for 


_SLEd Adds Graphics to 


Text-based Applications 


BY EDWARD MENDELSON 


You have a choice of two ways 
to add a logo or signature in 
your laser-printed documents. 
If you're lucky enough to use a 
word processor that handles 
graphics, you can import the 
digitized image and then go out 
and get acup of coffee while the 
image prints slowly in graphics 


| REVERSE Block 


| | 
a | 


Enter or Button lo set {} 


and other text-based applica- 
tions. Although SLEd lets you 
scan, create, import, resize, and 
edit .PCX and .IMG files like 
any other graphics editor, 
you’re better off with almost 
anything from PC Paintbrush to 
Micrografx Designer if all you 
need to do is edit and print 
graphics. 

You need SLEd when you 
want to use graphics in applica- 
tions that don’t know anything 


Cancel 


SLEd Jets you enter text into. a graphic screen and then copy it as white-on-black text 


into any part of the image. 


mode. Or you can use SLEd to 


| convert the graphics image into 


a soft font, download it, and 
print it as quickly as if it were 
text. 

VS Software’s $295 SLEd 
Image Processor is a graphics 
editor designed solely for laser 
printers and mostly to prepare 
graphics for word processing 


about graphics, or that include 
graphics only as an awkward 
add-on. SLEd takes a graphics 
image and slices it into pieces 
the size of the letters in a stand- 
ard Courier font. You can then 
print the image in one of two 
ways. 

The complicated way is to 
switch to this new font in your 
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a text string in all the files in a 
chapter or publication. But no 
other program makes it as easy 
to harness the multitude of files 
that Ventura can print. 

List Price: VP Toolbox, Version 
3.0, $99; Advanced and Network 
Editions, $149 each. Requires: 
256K RAM, DOS 2.t or later. Not 
copy protected. SNA Inc., P.O. 
Box 3662, Princeton, NJ 08543, 
(609) 799-9605. 
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application and then type the 
letters of the alphabet in a block. 
SLEd specifies the length and 
width of the block when it con- 
verts the graphic. You adjust the 
location of the image just as you 
would text. 

The simpler way, which 
works only with HP LaserJets 
and compatibles, is to use SLEd 
in conjunction with its 10K 
TSR. You simply type the name 
of the converted soft font be- 
tween two caret characters in 
your document. 

The TSR, which monitors 
output to the printer, detects the 
filename and substitutes the 
characters in the converted font 
instead. 

SLEd also makes it easy to 
integrate text into graphics. Us- 
ing any soft font stored on your 
disk, you can superimpose text 
over existing images. You can’t 
modify individual letters as eas- 
ily as you can with high-end 
graphics programs like Corel 
Draw!, but you can use the re- 
sults in any application. 

The package comes with two 
soft fonts and a disk of decora- 
tive border patterns, along with 
a few scraps of clip art. You can 
send images to VS Software to 
be digitized for $25 each ($50 
with touch-up), and every regis- 
tered user gets one digitized im- 
age frée. The order form has 
room for a signature as impos- 
ing as John Hancock’s. Pt 
List Price: SLEd Image Processor, 
$295, Requires: 512K RAM; hard 
disk; graphics display; HP, Canon, 
Ricoh, or Cordata laser printer. 
Mouse or tablel recommended. Not 
copy protected. VS Software, 209 
W. 2nd S1., P.O. Box 6158, Little 
Rock, AR 72216; (501) 376-2084. 
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Quicken is easy 
because it looks like 
your paper check- 
book. There's nothing 
new folearn. 


Quicken gives you 
these reports in seconds: 
» Budget vs. Actual 
* Taxable Income! Deductions 
«Income and Expense (P&L} 
+ Rental Property/ Job Costs 
* Accounts Payable 
«Cash Flow/ Cash Needs 
* Payroll Taxes. 


Quicken automati- 
cally updates your 
check register, 
recaiculates bal- 
ances, and prints 
your checks, 


Quicken prints 
checks even on 
laser printers, Pre- 
approved by all ., 
financial institu- \ 
tions, Quicken: 
checks are easily 
ordered through the 
form inthe package. 


Quicken eliminates 
work. It instantly 
writes recurring 
checks without 


typing. 





End Financial Hassles. 
ickert $4995 


uicken is the absolute fastest, easiest 
way to do your personal or small busi- 
ness finances. It saves you hours of 
time while perfectly organizing your 
finances. With Quicken, you'll always know 
exactly how much money you have and where 
it's going. 

Forget Financial Hassle 
Quicken is so automatic, it does your financial 
work for you. It actually learns your regular 
bills. Just confirm the payment amounts on your 
auto loan, utilities, and other bills. Quicken does 
14 bookkeeping steps and hands you the 
printed checks already addressed for mailing. 
All you do is sign them and seal the envelopes. 
Plus, install Quicken on your hard disk and the 
pop-up Billminder™ appears on your screen to 
remind you when you have bills to pay—even 
if you forget! 

Finish Financial Work in Seconds 
Instead of dreading tax time, use Quicken to 
print itemized lists supporting each tax deduc- 
tion. Or let Quicken deliver other detailed 
reports such as income and expenses by cate- 
gory, P&Ls, and budget vs. actual comparisons. 
Quicken provides complete reports on screen 
or on paper almost instantaneously. Quicken 
will finish in seconds the same work that used 
to take you hours. 

No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you 
use now. You'll see the familiar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 


The World's #1 Selling 
Financial Software 
Here's why Quicken is the world’s most popular: 





6861 °21 Arenuey 
$80y “a (NE 
—_ 


AWARD 
Quicken is about as good as software gets: 
powerful, affordable, and easy to use. 

Bill Howard, Executive Editor 
PC Magazine, December 27, 1988 








For Personal and Business Use 


No other financial software provides more 
flexibility to handle the wide range of personal 
or business needs. Quicken is for service and 
manufacturing businesses, doctors, consul- 
tants, designers, retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 


Sofware Compatibility: Exports data in ASCI? format. Also exports in 
Lotus® format with optional Transfer Utility. 

Hardware Compatibility—Regular Versio: All IBM* PC, AT® PS/2® 
and compatibles with 256K RAM and DOS 2.0 o¢ higher All printers. 
All monitors. 

Hardware Compatibility—DeskMate Version: Tandy 1000 Si. with 
384K RAM or IDM PC, AT, PS/2, and compatible computers with 512K 
RAM and DOS 2.0 or higher All printers, All moniwrs (monochrome 
monitors require a Hercules or compatible graphics card) Also available 
for Macintosh and Appte It 

‘Capacity: Uniimited number of bank accounts. Unlimited number of 
twansactions. Maximum amounts to $9,999,999 99 

Other Unlimited FREE technical support. Not copy-protected. Checks: 
are preapprowed by ail financial institutions in the U S and Canada 
Sample checks and order form are enclosed in Quicken package 


‘Try Quicken FREE for 30 Days 
Order Quicken from the coupon below, or 
through our toll-free 800 number If you're not 
completely satisfied with Quicken for any 
reason, simply return it for a full, no-questions- 
asked refund. 

New! Now Available in DeskMate™ 
Quicken’s new DeskMate version offers mouse- 
driven ‘point and click’ ease. This version has 
exactly the same features as regular Quicken, 
but in the graphic DeskMate interface. 


T want to wy Quicken on your no-risk 30-day guarantee. 
If fm not completely satisfied, ! may return it within 
30 days for a full refund. Quicken, $49 95 plus $3.00 ship- 
| ping and handling. California residents add sales tax. 
| Call 800-624-8742 | 
(in California, call 800-468-8481), 
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Collage Plus Pops Up over Windows, Ventura Publisher 
To Capture and ited -PCX Files 


PEL Hanns on | 


BY ‘BY EDWARD MENDELSON MENDELSON 


Collage Plus disobeys all the 
tules. 

Memory-resident programs 
aren’t supposed to be able to 
pop up over the graphics screens 
of Microsoft Windows and Ven- 
tura Publisher, much less cap- 
ture Windows and Ventura 
screens. To the amazement of 
everyone who sees it, Inner Me- 
dia’s $89.95 set of desktop pub- 
lishing utilities does exactly 
that. 

When you need to glance 
through a dozen .PCX files to 
find the one you want to import 
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Fulpan af sare altane partats hed 
heen rorebved tn perfect health 
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ees LF a 
The Collage Plus window, shown in the upper-left portion of the Ventura Publisher 
Screen, can pop up over nearly any application to view .PCX files. 


PC-MIX: DOS Multitasking Made Simple 


PC HANDS ON i 
| 


BY BARRY SIMON 


Multitasking under DOS is a 
precarious undertaking at best: 
setting up the multitasker is not 
for the faint of heart, and once 
you're up and running, things 
don’t always work the way they 
should. 

Proware hopes to change all 
that with its $49.95 DOS multi- 
tasker, PC-MIX. The idea be- 
hind PC-MIX is a good one: sac- 
rifice some of the sophistication 
of multitaskers like DESQview 
for ease of setup and use. Alas, 
PC-MIX may sacrifice too much 
sophistication to be truly useful 
to most users. 

To keep the multitasking 
down to a manageable level, 
PC-MIX lets you run only three 
partitions. The menu-driven 
configuration program requires 
only that you assign a priority to 
each partition and specify how 
much memory each partition 
can use. 

Once up and running, each 
of the three partitions occupies 
the full screen. MIX avoids the 
problems other multitaskers 
have with graphics by not al- 
lowing you to run graphics in 





the background at all. And if 
you run a graphics program in 


| the foreground, all background 


tasks are frozen. 

If you have EMS 4.0 swap- 
pable memory below 640K, 
each partition can be as large as 
the amount of memory you have 
before MIX loads minus about 
30K for MIX itself—in the 
neighborhood of 500K. But if 
you don’t have the swappable 
EMS memory, the sum of your 
partitions is limited to this same 
size—less RAM than DOS nor- 
mally allows you for a single ap- 
plication. 

Another caveat: programs 
that write directly to the screen 
(most of my applications do) 
will bleed through to the fore- 
ground when running as back- 
ground tasks unless you follow 
a special setup treatment. The 
special treatment involves load- 
ing the programs via a special 
batch file. On monochrome sys- 
tems, programs loaded this way 
are suspended when in the back- 
ground. On color systems, you 
are limited to one such program 
in the background rather than 
two. MIX also has problems 
with applications that use multi- 
ple pages of video display mem- 
ory, such as Turbo Pascal pro- 





grams and Brief. 

Running a communications 
program in the background was 
a shaky experience. I did suc- 
ceed some of the time, but I 
crashed often while download- 
ing files. Proware conjectured 
that this could have something 
to do with my running PC-MIX 
on a 25-MHz 386 system. I had 
no problems when compiling a 
program or recalcing a spread- 
sheet in the background. 

The idea of a simple but lim- 
ited multitasker is an interesting 
one, and this current version is 
an attractive first step. But ex- 
pect a few problems if you in- 
stall this program. And if you 
don’t have expanded memory, 
you should think twice before 
plunking down your money: 
limited to 640K, you'll be hard- 
pressed to run two full-size ap- 
plications at once, much less 
three. PCH 
List Price: PC-MIX, Version 1.1, 
$49.95. Requires: 256K RAM 
(640K recommended), EEMS or 
EMS 4.0 memory recommended, 
DOS 2.0 or later. Not copy 
protected. Proware, P.O. Box 
551314, Dallas, TX 75355; (800) 
842-3787. 
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into PageMaker, Ventura, or 
other applications, Collage Plus 
pops up in the corner of the 
screen and opens a small win- 
dow for viewing any .PCX or 
.PCC file on-disk. If you need 
to see more detail, you can blow 
up any portion of the image to 
fill the window. 

That little window opens 
onto many interesting possibili- 
ties. Capture Plus also lets you 
capture screens. You can adjust 
the color palette of the applica- 
tion's screen and then capture 
the screen as a .PCX file. And 
you can choose whether to save 
the screen in color or, for desk- 
top-publishing, in gray-scale or 
two-color black-and-white for- 
mat. Nine different .PCX for- 
mats are accessible from the 
menu. Text screens can be 
saved as text files and edited in 
any word processor. 

The pop-up utility comes on- 
disk in three different sizes and 
capabilities to suit different 
memory requirements. Any of 
them can be forced to store most 
of its code in expanded memo- 
ry, leaving only 7K in DOS. 

The other half of Collage 
Plus is a full-screen nonresident 
viewing program that lets you 
examine all or part of any .PCX 
file and rename or delete it. You 
don’t have to load the TSR pro- 
gram to use this viewer, but you 
can use the TSR to convert color 
images into monochrome by 
displaying them in the full- 
screen viewer and then captur- 
ing them and converting them 
with the TSR. 

You may have to juggle the 
loading order of any existing 
TSRs to make Collage Plus 
work smoothly with them, but 
the result is worth the initial ef- 
fort. Afterwards, you'll find 
that using graphics images in 
desktop publishing eraser 
stopped being a headache. 

List Price: Collage Plus, $89.95. 
Requires: 256K RAM, DOS 2.0 or 
later. Not copy protected. Inner 
Media, 60 Plain Rd., Hollis, NH 
03049; (603) 465-3216. 
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Don’t drag your PC along! Take the shortcut 


a 


between programs and files with Software Carousel: 


Why get dragged down by that 
old PC technology? 

Despite the pd of today’s 
PCs, there's one thing they still don’t do. 
And that's work the way people work. 
Jumping from one task to another—from 
budgets to memos to phone calls and back. 

So every time youneed to change 
ptograms—or just look at another file— it's 
the same old, tiresome routine —saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 


wait for the “next generation” of computers. 


Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving —or wasting a precious 
moment of your time. Or your computer's 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. Youget up to ten of these software 
slots, so youcan load up to ten programs. 

Need to crunch numbers? Hit a key and 
there's your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like all 
your programs are “pop-ups,” just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go fromone to another in an instant. 
Here's the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 

‘e Carousel lets you use all available 
memory in each and every program. Iteven 
supports expanded and extended memory. 

her environment programs work with 
only some software. Software Carousel 


Here’ 
i a a People are saying about Software Carousel 
t belicve how well j : 
“Ah os Ay 0386" 
“Unlike other attempts ( 
-& MS Window ; 
and does not inerude ies * ows, DesqView) yours works, i 
iianipstatra once r 
antastic program. Great book. Saves 
Saher tn le Cena Cache ay, harks” 
ved all my problems with res ame 


Walter Affourite, Wes ie N = Software.” 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM° 
recommends it. 

Evenas you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is asmall 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 
If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 
arrange for a refund of your purchase price. 


Aare $79" 
SorTLocic 


SOLUTIONS 
One Perimeter Road 
Manchester, NH 03103 
(603}627-9900 in NH 


Call 800-272-9900 


IBM 1s a regutered trademark of #6 
Intemational Busses Machines Corporation. 
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Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 16MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice—up to 2 gigabytes, and your 
system is ready to power up. 
Authorized Novell LAN Systems 


NNOVELL 
GOLD-AUTHORIZED DEALER 

Since we're also a Novell Gold- 
Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And ourstaff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


All 286 and 386 systems come with the following standard features: 





Test ily the CPU 
performance/price winners. 


or Ethernet. We can even gateway our 
PCs to your IBM mainframe. 
Call now for’a free estimate. 


Made in the U.S.A. MOTHERBOARD 
All our computers are fully as- “Er” 


sembled, burned-in and tested be- 
fore they leave our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer 
a warranty that’s longer than 
any other company—a full 18 
months on the system board 
along with an optional one year 
on-site service contract 
covering the entire system. 

Unlimited Free Support 

If you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
so there's no middleman. You get 
the quality and features you want, 
and savings, too, because there's 
no reseller markup. 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 











customer sites 
across America. We guarantee you'll 
be satisfied, too. If for any reason 
within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We'll take you up 
above the rest. 


(800)824-2936 


(In California 1(800)662-6111 
FAX ORDERS: 1(818)960-292 


Computer 
Products 
United 


Customer's Choice Since 1984 
12803 Schabarum Ave, Irwindale, CA 91706 
Inquines (818)338-S9S9/Technical support. (816)614-2367 
Sales Mon-Fri 7am to 6p m/Sat 10am to 3p mPST 


© 1989 Computer Products United All rights reserved Pricing and system 
configurations are subject to change without notice. 
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Serial 1/0 Controller 
For the Micro Channel 


If much of the work you dowith 
your Micro Channel machine 
involves serial communica- 
tions, you may want to offload 
some of your CPU's burden 
onto the 16-MHz 80C186 pro- 
cessor located on Metacomp's 
PScomm2/4 serial I/O control- 
ler board. The 16-bit bus-mas- 
tering board comes in two ver- 
sions, the two-channel 
PScomm2 ($1,395) and the 
four-channel PScomm4 
($1,495). 

The PScomm2/4’s two- 
transmitter, two-receiver 
85C30 Serial Communications 
Controllers (SCC) enable you to 
program cach channel separate- 
ly for protocols such as SNA, 
X.25, SDLC, and HDLC. The 
SCCs can be configured to oper- 
ate in polled, interrupt, and 
DMA modes and set up for 
common interfaces, such as RS- 
232C. The board supports full- 
duplex DMA on all channels, 
and two of the channels can op- 
erate at full duplex ata rate of up 
to 2.48 megabits per second. 

Four EPROM sockets, two 
of which are configurable with 
256K of EEPROM or static 
RAM, will hold a maximum of 
512K of nonvolatile memory. 
The PScomm2/4 comes with 
512K of triported, byte-parity 
protected DRAM that serves the 
on-board 16-bit processor, local 
DMA communications control- 
lers, and the Micro Channel. 
Eight LED indicators help you 
to monitor diagnostic and soft- 
ware status. 

Metacomp offers optional 
communications software and 
firmware that include X.25, 
SNA, debug, and development 





tool kits and power-up diagnos- | 
tics. You can currently obtain | 


drivers for DOS 4.0. 

List Price: PScomm2, $1,395; 
PScomm4, $1,495. Requires: 
Micro Channel machine. 
Metacomp tnc., 15175 Innovation 
Dr., Suite A, San Diego, CA 
92128; (619) 673-0800. 
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Four EPROM sockets let you configure the PScomm4 with up to 


512K of aonvolatile memory 


LAN Operates Over 
Ordinary Phone Lines 


The IEEE hasn't yet approved 
the pending IOBASE-T stand- 
ard for networking over un- 
shielded twisted-pair wiring, 
but NetWorth is betting that the 
current proposal will pass: it 
plans to be first out of the chute 
with its EtherneXt UTP LAN. 

EtherneXt, a star-topology 
Ethernet LAN that complies 
with the existing IEEE 802.3 
standard, consists of 8-bit 
($495) and 16-bit ($595) net- 
work cards and a 12-port UPT 
concentrator ($1,995) that can 
be configured in various ways, 
The board comes in an MCA 
version, too. 

The system supports 1,024 
nodes per network, with up to 
10,000 workstations. Stations 
can be up to 328 feet from acon- 
centrator, and fiber-optic ca- 
bling will allow concentrators to 
stand over 328 feet apart. Data 
transfers occur at a rate of 10 
megabits per second. 

EtherneXt incorporates 
CSMA/CE—Carrier Sense 
Multi-Access with Collision 
Elimination—the firm's propri- 
etary scheduling scheme for 
avoiding signal collisions. 

List Price: EtherneX1, 8-bit 
neiwork card, $495; 16-bi1 network 
card, $595; t0-slot chassis with 
power supply, $t,220; t2-port UTP 
concentrator, $1,995, NeiWorth 
Inc., 810t Ridgepoint Dr., #107, 
Irving, TX 75063, (800) 544-5255, 
(214) 869-133 t (in Tex.). 
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You can 
plug seven 12-port 
UTP concentrators or 4-port 
fiber-opuc concentrotors into EtherneXt's 
10.slot chassis. 


on Aided Technol- 
ogy’s $295 CAT Reader prom- 
ises to give your 200-dot-per- 
inch hand scanner the OCR 
capabilitics previously avail- 
able only in desktop scanners. 

When using a hand scanner, 
text tends to skew—characters 
| compress and lines slant—mak - 
ing character recognition diffi- 
cult. CAT Reader can handle a 
skew of up to plus or minus 10 
degrees, The program merges 
the pieces scanned by a hand 
scanner into one page, can ex- 
clude graphics, and can perform 
OCR solely on selected sections 
of pages. 

Using a feature-extraction 
algorithm, CAT Reader reads 
monospaced, proportionally 
spaced, and typeset characters, 

including those using kerning 
| and ligatures. Recognition oc- 
curs at an average of 75 charac- 
ters per second on an IBM PC 
| AT or compatible with an accu- 
| racy of approximately 99.5 per- 













































$295 CAT Reader Unites 
OCR and Hand Scanners 


cent, according to Computer 
Aided Technology. 


The software comes with ten 


pretrained typestyles, but you 
can train it (interactively or non- 
interactively) to recognize other 
characters between 6 and 20 
points. Editing CAT Reader's 
font dictionaries permits correc- 
tion of mistrained characters. 
CAT Reader supports The 
Complete Hand Scanners, The 


Complete Half Page Scanner, * 


DFI Handy Scanners, GeniScan 
GS-2000, Logitech ScanMan, 
Mitsubishi Hand Scanner, NIS- 
CAN. and SkySCAN, and out- 
puts files in WardPerfect, 
WardStar, and ASCII formats. 
List Price: CAT Reader, $295. 
Requires: Hand Scanner, 640K 
RAM. graphics adapter, DOS 3.x. 
Not copy protected. Computer 
Aided Technology Inc., 74tt 
Hines Pl., #2t2, Datlas, TX 
75235; (24) 63-6688. 
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Adding to the growing list of 
software ported from the Mac- 
intosh, Xerox brings the ac- 
claimed technical graphing 
package Cricket Graph to the 
PC under the name Xerox 
Graph. The $295 program, 
which includes the rarely found 
capability to create polar plots, 
runs under Microsoft Windows. 

Xerox Graph produces vari- 
ations on pie, column, bar, line, 
area, scatter, double-y line and 
scatter graphs, as well as hori- 
zontal and vertical error bars 
and text charts, It also performs 
simple, polynomial, logarith- 
mic, exponential, and interpo- 
lated curve fitting. 

Tiling windows allows a 
user to work on multiple graphs 
simultaneously, and graphs can 
be resized and repositioned by 
dragging with the mouse. You 
can also overlay certain types of 
| graphs and print several graphs 
on the same page. 

The worksheet built into Xe- 
rox Graph handles a data matrix 
of up to 40 columns by 2,700 
rows (also the maximum data- 












Sysgen’s Removable 
Disk System Eases 
Storage Crunch 
Expanding your system’s stor- 
age becomes as easy as slipping 
inanew 45MB 
cartridge with cn 





OOOO Oe 


Xerox Graph Ports Scientific, Technical 
Graphing from Macintosh to Windows 
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set size); it enables you to sort, 
recode, and transform data as 
well as perform simple math, 
calculate frequencies, and 
smooth data. 

Text may be positioned any- 
where on the page, and you con- 
trol font, size, typestyle, text 
and background colors, orienta- 
tion, and justification. The 
package comes with two Bit- 
stream typestyles. 

Xerox Graph imports files in 
-WK?, XYLK, .DIF, ASCII, 
and Macintosh Cricket Graph 
1.2 formats and will export 
graphs as a Windows Metafile 
for use with Ventura Publisher 
and Xerox Presents. 

List Price: Xerox Graph (includes 
aruntime version of Microsoft 
Windows), $295. Requires: 640K 
RAM (1 MB recommended), 
graphics adapter (mouse 
recommended), DOS 3.1 or later. 
Not copy protected. Xerox Desktop 
Software Business Unit, 9745 
Business Park Ave., San Diego, 
CA 92131; (800) 822-8221. 


Sysgen’s MAXI RD45 remov- 
able hard drive subsystems. The 
SCS] drive unit features 25-mil- 
lisecond disk access times, 1:1 
interleave, and a data transfer 
rate of up to 500K per second. 
The half-height 54-inch 













—, = MAXI RD45 drive 


comes in two models: 
the internal RD45i 


The read!write heads in 
Sysgen’s MAXI RD45 re- 
movable hard disk drive 
system reside in the drive 
unit rather than in the disk 
cartridges. 











($1,325) and the external 
RD45e ($1,625). Two SCSI in- 
terface kits, one for the PC bus 
($195) and one for the MCA bus 
($250) make possible the 
RD45's 16-bit DMA transfers. 
Sysgen’s $175 cartridges 
hold 44.44MB of data, have a 
write-protect switch, and are 
rated at 20,000 hours MTBF. 
List Price: MAXI RD45i, $1,325; 


| MAXI RD45e, $1,625; MAXI PCD 


kit (PC bus interface), $195; MAXI 
MCD kil (MCA interface), $250; 
4SMB cartridge, $175. Sysgen 
Inc., 556 Gibralter Dr., Milpitas, 
CA 95035; (408) 263-4411. 
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2,400-bps Modem 
Won’t Monopolize Your 
Serial Port 


If you’ve been sacrificing the 
1/O ports on your machine 


LED indicators 
and a modem! serial switch adorn the 





| fallback to 300 or 1,200 bps, 





Front panel of the small-footprint MET 2400X modem. 























grudgingly, Micro Electronic 
Technologies’ $295 pass-thru 
modem will let you put your ir- 
Titation aside for at least one pe- 
ripheral, 

The company’s Hayes-com- 
patible 2400X provides 2,400- 
bit-per-second communications 
when active and feeds data to 
another device when off. 

The external modem is 5.5 
by 4.2 by 1.5 inches; made pos- 
sible by the use of surface- 
mount technology, automatic 























and the ability to store phone 
numbers in nonvolatile memo- 
ry. One DB-25, one 9-pin, and 
two RJ-11 jacks comprise con- 
nection options. 

List Price: MET 2400X, $295. 
Requlres: RS-232 port. Micro 
Electronic Technologies Inc., 35 
South St., Hopkinton, MA 01748; 
(508) 435-6481. 
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If you had doubts about the vi- 

| tality of the AT-compatible 
market, Compaq's new 12- 
MHz Deskpro 286¢ should lay 
them to rest. 

The machine comes in three 
models, all with IMB of RAM 
on the motherboard and a high- 
density 54-inch floppy disk 
drive. The $2,699 Model | has 
no hard disk drive, while the 
$3,199 Model 20 and $3,599 
Model 40 have 20MB and 
40MB hard disk drives, respec- 

| tively. f — os 
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12-MHz Compaq Deskpro 286e Offers 
| Small Footprint, VGA on Motherboard 


Since Compag integrates the 
VGA, serial and parallel ports 
and the drive controller into the 
motherboard, you don't lose 
any of the four 16-bit expansion 
slots to one of these cards. 

List Price; Compaq Deskpro 286¢e, 
Model 1, $2.699, Model 20, 
$3,199; Model 40, $3,599. 
Compay Computer Corp. , 20555 
FM 149, P.O. Box 692000, 
Houston, TX 77269; (713) 370- 
0670. 
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| accotaps 
Test Drive 200 
ADOEE 
Mustrator/Windows. 409 00 
ALDuS 
Pagemaket 499 00 
ALPHA 
Alpha/Fout 323 00 
AMERICAN SMALL BUSINESS 
Design Cad 15900 
Design Cad 30 203 00 
APPLAUSE 
Pertect Addition rep 
APPLICATION TECHNIQUES 
Pizazz Plus 6900 
ASHTON-TATE 
OBase Vv 509 00 
Framework Ill 455 00 
| OBase tt! Plus 455 00 
Mastergraphics 295 00 
| Mulbmate Advantage tl 295 00 
ASK SAM 
Ask Sam 17900 
AUTODESK 
Autosketch Enhanced 6500 
BANNER BLUE 
Org Plus 5500 
BLOC PUBLISHING 
Formtoat 3300 
SLAISE 
Turbo C Fools 8500 
Turba Power Tools Plus 85.00 
BORLAND 
Turbo C 99.00 
Tusto Pascal 9900 
Turbo C Pro 169 00 
Turbo Pascal Pro 168 00 
Ovattro 165 00 
Srdekick Plus 135.00 
Turbo Assembier/Denugger 9900 
Paradox 439 00 
BOURBAK! 
1 Dw Plus $000 
BRIDGEWAY 
Fast Fran 300 
ERODEREUND 
Print Shi 3900 
Memory 4500 
BUMEL 
OB Fast’DOS 8000 
BUTTONWARE 
PC File OB 69.00 
| CALIFORNIA SCIENTIFIC 
Brammaker 7900 
| CENTRAL POINT 
| PC Tools Deluxe 7300 
Copy PC 200 
CHANNELMARK 
Duck Schedule Plus 4900 
cNRONOS 
Who What When 119 00 
CLARION 
Protessional Developer 409 
COMPUTER ASSOCIATES 
Supercaic§ 7900 
Superproject Expert 455 00 
CONCENTRIC DATA 
ABA Report Writer 709.00 
CORE 
Coretast 700 
CROSSTALK 
Crosstalk Mark 4 12900 
Remote 2 9900 
Bac 
Lucid 30 6200 
DAC Easy Bonus Pack 119.00 
OAC Easy Accountmg 5900 
DATAEASE 
Dataease 40 503 00 
DATASTORM 
Procomm Plus 5200 
DELRINA 
Perform 195 00 
DELTA TECHNOLOGY 
Direct Access 500 
DIGITAL RESEARCH 
Gem Artine 289 00 
Gem Draw Plus 17900 
DIGITALK 
Smailtatk ¥286 145.00 
DYNAMIC MICROPROCESSOR 
PC Anywhere {il 
BLECTRONIC ANTS 
Mavis Beacon Teaches Typing KJ! i] 
Deluxe Pamtlt 6900 
EPYxX 
California Games Bo 
FIFTH GENERATION 
Fastback Plus 108.00 
FOoRMWORX 
Formwors w/Fill & File 8900 
FOX 
Foxbase Plus 499.00 
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Sideways 4200 

Allways 8900 

GAZELLE 

QO0S It 3900 

GENERIC 

Genanc CADD Level 3 169.00 

GIBSON 

Spinsite 200 

GOLDEN BOW 

VCache 45.00 

MAVENTRES 

interactive Easy Flow 715 00 

1a 

oosan 12500 

Displaywrte lV 289.00 

INDIVIDUAL 

101 Macms For WordPerfect 4500 

INSET 

Inset Plus 108 00 

INSIGHT DEVELOPMENT 

Laser Control §5 00 

Print-& Plot 109 00 

IinTuIT 

Oucken 3500 

LASERGO 

Go Scnpt 155 00 

Go Senpt Plus 245 00 

LEARNING COMPANY 

Reader Rabixt 2500 

Lorus 

Agenda 289 00 

Other Products Call 

MATHSOFT 

Mathcad 21500 

RECA 

‘Managing Your Money 12500 

MERIDIAN 

Carbon Copy Plus Special 12900 

MICROGRAFA 

Windows Graph Plus 329.00 

Designer 445 00 

MICROLOGIC 

Tomado $500 

MICROLYTICS 

Goler 4500 

MICROPRO 

Wordstar Protassional 50 229.00 

MICROPROSE 

F19 Stealth Fighter 3900 

MICRORIM 

RBase For OOS 499 00 

MINDSCAPE 

Balance of Power 30.00 

MULTISOFT 

Super PC Kwik 6500 

MICROSOFT 

Ouickbasic 6700 

Ouick C 6700 

Windows 286 6700 

Windows 386 12900 

Excel 239 00 

Mee ee aa i 
Comptter 

Word 229.00 

Flight Simutator 3500 

MICROTEK 

Sotthytes 286 35.00 

MANTUCHET 

Chipper 429.00 

NEW ENGLAND 

Graph-in The-fox 7500 

NOLO 

Willmaker 3500 

NORTH EDGE 

Timeslips tl! 115.00 

NOVELL 

Advanced Net? 15 1959.00 

Other Products, Call 

OowL 

Guide 169 00 

PAPERBACK 

VP Planner Plus 12900 

PATTON & PATTON 

Flowcharting {I Plus 13900 

PAUL MACE 

Mace Utilities $500 

PEACHTREE 


Cmplte Accting W/Data Oury 23500 
PERSOFT 


le 265 00 
Smarterm 240 20900 
PERSONICS 

Ultravision 79.00 
See More 1-23 4900 
PETER NORTON 

Norton Utilities $900 
Norton Commander $500 
Norton Uniives Advanced 8900 
POLARIS 

Packiat 265 00 
PRECISION SOFTWARE 
Superbase 4 49900 
PRIME SOLUTIONS 

Disk Technician Advanced 11900 
PROXIMITY TECHNOLOGY 
Choice Words 6500 
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AS 
386 To The Max Lol) 
Desqv — 700 

new 

OEMM 386 Re i) 
REFERENCE 
Grammate Ill $2.00 
RIGHTSOFT 
Aightwriter 8200 
RIX 
Colonx VGA Paint 108.00 
ROYKORE 
Opus One 7500 
SAMMNA 
AMt 98.00 
SANTA CRUZ OPERATIONS 
SCO Operating System 286 40500 
SCITOR 
Project Scheduter 4 42900 
SIERRA ON-LINE 
Leusure Suit Larry #2 20 
Kings Duest IV 2o 
Space Ouest tl! 30 
SIMON & SCHUSTER 
Webster Prof Thesaurus 73.00 
SOFTKLONE 
Mirror lt 5.00 
SOFTLOGIC 
Oisk Optimizer 600 
SOFTWARE DIRECTIONS 
PnntO 23.00 
SOFTWARE MASTERE 
Flash 43.00 
SOFTWARE PURLISHING 
Harvard Graphics 29900 
PFS Ist Publisher 79.00 
PES Ist Choice 3900 
PFS 1st Graphics 00 
Professional White 145.00 
SOLUTION SYSTEMS 
net 188.00 
SPECTRUM HOLOBYTE 
Tetns 2400 
Falcon-AT 3200 
SsTS¢ 
Statgraphies 589.00 
STORAGE DIMENSIONS 
Speedstor 
SUELOGIC 
Jet 2200 
Scenery Disks Call 
SYMANTEC 
Q&A 723.00 
Timeline 388 00 
Grandview 19 00 
SsYMSOFT 
Hotshot Graphics 143.00 
SYSTEMS COMPATIBILITY 
Software Bridge 
THREE D GRAPHICS 
Perspective Jr 108 00 
TIMEWORKS 
Publish Itt 12500 
TRAVELING SOFTWARE 
taptink lit 
Viewlink 6900 
TUREO POWER 
Turbo Bf ree Filer 73.00 
Turbo Professtonal 7.00 
UNISON WORLD 
Printmaster Plus 32.00 
VERSASOFY 
O8 Man V 13000 
WHITE CRANE 
Brooklyn Bridge 75.00 
WISEWARE 
Pametme 8800 
WOLFRAM RESEARCH 
Mathematica 386 $99 00 
WORDPERFECT 
Word Perfect 73900 
Word Perfect Ldbrary 6900 
Word Parfect Network 3500 


FAX YOUR 


ORDER! 
(818) 
347- 

9977 
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WORDTECH 


) Burcksilver Diamond 44900 
| OBXL Deamond 115.00 
XEROX 
Ventura Publisher $1900 
Xerox Presents 31900 
xOR 
NFL Chalienge 6900 
| XTREE 
Xtree Pro 6300 
| zsorT 
Pubhshers Paintbrush 14900 
HARDWARE 
ACER 
Computers Call 
AST RESEARCH 
5251/11 Enhanced 599.00 
‘Sux Pak Plus 64K 12900 
avi 
VGA Wonder 256 338.00 
SELKIN/DATASPEC 
Canles/Swatchboxes Call 
CENTRAL POINT 
Copy {I Option Deluxe 11900 
CURTIS 
Ruby Pius 6300 
ELGAR 
IPS 1100 Power Backup 97900 
EVEREX 
Internal 2400 Modem 155 08 
Computers Call 
FIFTH GENERATION 
Logical Connection $12K 57900 
MAYES 
Smartmodem 2400 459 00 
NEWLETT PACKARD 
Font Cartridges Call 
id 
| AT Replacement Battery 1950 
INTEL 
Above Board Plus $12K 455 00 
Coprocessors Call 
KENSINGTON 
| Maser 108.00 
| KEYTRONIC 
pa Pius Keyboard 99 00 
} Gerlls Mouse 5900 
| Loorracn 
| Scanman PC 19900 
NewLogimouse 8900 
microsorr 
Bus of Setial Mouse w/Paint 108 00 
MICROSPEED 
Fast Trap Serial 9500 
MOUSE SYSTEMS 
Bus or Serial PC Mouse It 96 00 
NEC HOME 
Multisync 30 789 00 
ORCHID 
| Pro Designer VGA Plus 409 00 
PANASONIC 
XP 1124 Printer 36900 
| PARADISE 
VGA Plus 25 00 
| POLAROID 
EGA Palette 2399 00 
| Pius 
| Handcard 40 709 00 
PRACTICAL PERIPHERALS 
2400 Externat Modem 195 00 
SEAGATE 
Hard Oisks Call 
SUMMAGRAFPHICS 
Summasketch Plus 12012 41900 
SYSGEN 
Bridge File w/adaptor 289 00 
TOSHIBA 
Ponters Call 
TOUCHRASE 
Worldport 2409 Modem 265 00 
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» Heavier items 
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BY BRUCE BROWN 


Don’t you just love reaching out 
and downloading data via mo- 
dem? Don’t you just hate clean- 
ing it up for your application? 
With QuickTalk, you won't 
have to play janitor anymore. 
SilverSoft’s $79.95 RAM- 
resident telecommunications 
program takes away the mess, 
saving you time and aggrava- 
tion. It lets you bring on-line da- 
tabase dumps, transferred files, 
e-mail, or whatever else you get 
via modem into your applica- 
tion program directly. 
QuickTalk won’t make you 
save the incoming information 
as an ASCII text file and then 
clean it up by getting rid of un- 
wanted carriage returns. Your 
application will treat data com- 





$80 QuickTalk: Janitor for Dialed-in Data 


2 Progranstug Forun 






— OS2. Power Programming, Languages 


4 Ttps and fochntques Forun - Tutor, Advtsor, Cttalcs, 


5 Practice Forus =~ PEE? 
6 Pile Ploder 


7 Type & Lotter to the Fdltor 
8 Upload a Substssion to PC Magartne 


uter choice.* 





Learn how to use the Coruns 
~ Locate files In forum libraries 


With QuickTalk loaded, you can import data from PC MagNet, for example, directly 
into a WordPerfect 5.0 file without having ta clean it up. 


ing in from QuickTalk just as it 
would if someone were typing it 
in on your keyboard. 

QuickTalk takes up just 76K 


of RAM. Whenever you want, 


just pop up QuickTalk, dial the 


computer or service of your 
choice, and hit F10 to transform 
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QuickTalk into your personal 
data-entry drone—all without 
leaving your original program. 

QuickTalk is convenient for 
retrieving ASCII files from any- 
where, not just from the tele- 
phone, and bringing them into 
any other program, whether it’s 
a spreadsheet, database manag- 
er, or whatever. You can also 
use QuickTalk to download and 
upload files in the background 
while you work with other soft- 
ware. 

If you live by electronic mail 
or download lots of files, Quick- 
Talk may be just what you need 
to make life via modem a little 
less tedious. 

List Price: QuickTalk, Version 
1.21, $79.95. Requires: 76K free 
RAM, modem and telephone line, 
DOS 2.0 or later. Not copy 
protected. SilverSoft Inc., 130t 
Geranium S1. NW, Washington, 
D.C. 20012; (202) 291-8212. 







































BY ROBERT L. HUMMEL 


to be costly in terms of bothtime 


modest outlay, you can acquire 
asuitable assembler or compiler 
and a copy of OS/2. Combine 
these with Ray Duncan’s latest 
book, Advanced OS/2 Pro- 
gramming, and you can be writ- 
ing OS/2 programs tonight. 

Advanced OS/2 Program- 
ming contains everything you 
need to know to write character- 
based applications with the 250- 
plus OS/2 kernel functions. You 
won't find, however, discus- 
sions of object-oriented pro- 
gramming or the specifics of the 
Presentation Manager. Dedicat- 
ed to teaching OS/2 program- 
ming rather than OS/2-speak, 
the author shuns the cryptic 
naming conventions, complex 
macros, and bloated header files 
usually associated with OS/2. 
Readers get straight talk and 
plenty of examples. 

After reviewing the basics, 
Duncan plunges into advanced 
OS/2 techniques. This section 








Writing programs for OS/2 used | 


and money. But now, fora very | 





explains memory management, 
multitasking, interprocess com- 
munication, and techniques for 
direct hardware access, A final 
section covers special-purpose 
programs, including filters, de- 
vice drivers, device monitors, 
and dynamic-link libraries 
(DLLs). The 270-page refer- 
ence section provides complete 


@Stat: Lotus 1-2-3 Math Manipulations 


BY BARRY SIMON 


@Stat is a $295 Lotus 1-2-3/ 
Symphony add-on, published by 
the British firm 4-5-6 World and 
distributed in this country by In- 


| tex Solutions. As the name im- 





plies, it gives you additional 
@functions inside /-2-3 that al- 
low statistical and mathematical 
manipulations. Once installed 
through Lotus’s add-on manag- 
et, @Stat acts exactly like the 
built-in Lotus @functions. 
@Stat’s 44 functions are di- 
vided into three sets: four gener- 
al mathematical, including a 








osi2 Programming the Duncan Way 


specifications of all OS/2 kernel 
functions, indexed alphabeti- 
cally and topically. 
Straightforward explana- 
tions, useful programming ex- 
amples, and comprehensive ref- 
erence sections combine to 
make Advanced OS/2 Program- 
ming an indispensable resource 
for all OS/2 programmers. A 





companion disk that contains 
the source code for functions 
and programs is available from 
Microsoft Press for $19.95. 

List Price: Advanced OS/2 
Programming, by Ray Duncan, 
$24.95; companion disk, $19.95. 
ISBN: 1-55615-045-8. Microsofi 
Press, 16011 NE 36th Way, Box 
97017, Redmond, WA 98073; 
(206) 882-8080. 
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Simpson’s rule numerical inte- 
gration; 15 that analyze those 
numbers in a spreadsheet range 
that are also within a certain nu- 
merical range; and 25 statistical 
functions. 

The core of statistical rou- 
tines includes linear correla- 
tions, student's T-test, and per- 
centiles. For many of these, two 
different versions of the func- 
tion are included: one that ana- 
lyzes a single range of numbers 
anda second that analyzes a pair 
of ranges that represent the val- 
ues sampled together with their 
frequencies. 

Keep in mind that spread- 
sheets with @Stat functions 
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will not be usable by /-2-3 users 
who don’t have @Srat. 

For some, this product is 
overpriced—it would take me 
only a few days to duplicate the 
numerical analysis parts of 
@Stat in Turbo Pascal—but if 
you need statistical analysis and 
use /-2-3, it may be worth buy- 
ing, despite the high price. 

List Price: @Stat, Version 1.0, 
$295. Requires: 36K free RAM; 
Lotus 1-2-3, Version 2.0 or 2.t, or 
Symphony; DOS 2.0 or higher. Not 
copy prolecied. tnicx Solutions, 
161 Highland Ave., Needham, MA 
02194; (617) 449-6222, 
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INTRODUCING PARADOX 3.0 


Power without pan. 





Multi-table form dynamically displaying information from three related tables, 


You don’t have to be a programmer to have easy access to 
our highly sophisticated, powerful relational database, 
Paradox® 3.0, 

Paradox 3.0 is all powerful and never painful because it 
makes all the complex inside 
moves, you don’t. While it 
does the complex for you, the ° { 
complexity is hidden beneath aI | 
clear, natural, even intuitive . 4 

‘ tt =i = : 


Weekly Software Sales 
September 26, 1988 


pathways and patterns that 
make life easy for you. 

With Paradox 3.0, there are no 
Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don't 
have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain. 


“Query-by-Example” for example 


(it: this checkmark and you're using QBE. 

It’s that easy. Let’s say you need to know in a 
hurry which of your Los Angeles customers bought more 
than 5 pairs of white shoes. First the customer field, 
then type “LA,” “white,” and ‘>5,” and you're done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 





60 day money-back guarantee* 
“Damtomer satslacton is ou man concern, ¢ wifi 60 deys of purctuns es product does cal perform i accordince wih ow claima, cal Ow CuO 
‘reer deperrrart and we oll ararge a raked Ad Bote orodhets on radrerta or repelared Yademarts of Bertand bterasiora, tc: ORer beard 
200 proce samen ars Latemarts or regisinnd raderarts af ter reapecive hotiers. Capyragt ©1988 Borland bierraiiorms, i @-1317 


Code: MP29 





spreadsheet is the only program you've used before, 
Paradox gets you upand running immediately withjusta 


Record-locking and Auto-Refresh make 
the network safely network 


Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessed a record, automatic record- 
locking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone in the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is looking at up-to- 
the-minute information. 


Paradox, for the looks of things 


Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 
Paradox instantly turns your tables into graphs with 
one keystroke—and in multiuser 

environments, with a few 
keystrokes your graph can show 
up-to-the-minute changes. Not 
only does everyone get the 
picture, they get an accurate 
picture. 


Award-winning Paradox Family 


Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 


database category. 
a 


To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 
Paradox owners may upgrade 
($175.00) by calling (800) 331. 
0877. (Please have your serial 
number available.) 


BORLAND 
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BY CRAIG STINSON 


The Heavy-Duty Word Proces- 
sor for 1-2-3 sounds like a pre- 
tentious title for something that 
comes on two diskettes in a no- 


This $45 item is a gem—for a 
certain class of user. 

Not an add-in but a pass- 
through, HDWP is a word pro- 
cessor designed specifically for 
those who spend their whole 
day inside a spreadsheet. You 
invoke it by typing HD 1-2-3 at 
the DOS command line. DOS 
loads HDWP, and HDWP im- 
mediately invokes Lotus 1-2-3 
as a child process. From the 
spreadsheet, you can skip back 
to the word processor by tap- 
ping twice on the numeric key- 
pad’s 5 key. Quitting the word 
processor takes you back to the 
spreadsheet but leaves 
HDWP—and your current 


Fa Lift off the Ecroen 



























text—memory-resident, quit- 
ting the spreadsheet returns you 
to DOS and removes HDWP 
from memory. 

The role reversal makes 
sense. Having HDWP play the 
parent, not the child, means you 
can also run it standalone. Or 
Tun it with any other application 
that doesn't overwhelm your 
memory resources (HDWP by 












frills plastic box. But surprise! | 





The Heavy-Duty Word Processor for 1-2-3: 
All the Comforts of 1-2-3, Including 1-2-3 





Commands are similar to those of \-2-3, evoked with function keys or slash combina- 
tions. The rectangular border, shown above, can be changed to a spreadsheet border. 


itself eats about 128K, so you'll 
need a full 640K to use it effec- 
tively). 

Lotus dwellers will feel right 
at home in HDWP. The hori- 
zontal menu at the top of the 
screen, the flashing status indi- 


‘fove cursor to end and hit Gnterd 


‘The Heavy-Duty Word Processor runs Lotus 1-2-3 as a child and lets you toggle be- 
tween the programs. It also lets you cut and paste between 1-2-3 files. 


cator in the upper-right comer, 
and even the retention of Lotus- 
style print commands (/Print 
Range, /Print Go, /Print Line) 
conspire to present the lowest- 
possible learning hurdle. You 
can even throw out the default 
rectangular window frame in fa- 
vor of spreadsheet borders if 
you wish. 

HDWP offers a respectable 





array of editing features, includ- 
ing a simple search/replace 
(without wildcards or other fan- 
cy options), the customary 
block operations (copy, move, 
delete), an undo command, and 
the ability to define a custom 
menu of six print attributes. 
There is also a mail-merge 
capability (tailored to work with 
1-2-3 databases), a built-in 
macro recorder, and a stand- 
alone spelling checker. Al- 
though the mail-merge facility 
works with spreadsheet data- 


| bases, it also accepts data from 


any quote- and comma-delimit- 
ed text file. 

The performance of HDWP 
is satisfactory, if not spectacu- 
lar; the program’s biggest draw- 
back in terms of speed is its in- 
sistence on updating the screen, 
line by line, as it carries out a 
search/replace or other global 
operation. 

From the perspective of its 
intended user, probably the 
most significant virtue of 
HDWP is its ability toexchange 
data with spreadsheet pro- 
grams. A /File Transfer com- 
mand lets you import full or par- 
tial. WK? files into HDWP. The 
imported data can be from /-2-3 
(any version), Symphony, or 
even Quattro. More important, 
the worksheet in question does 
not have to be in memory; that 
means that HDWP can import 
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very large models as easily as 
small ones. 

Going the other direction, a 
(File Xtract command writes out 
selected text from HDWP as a 
-WKS file. This file, in turn, 
can be folded into any flavor of 
1-2-3 worksheet via /File Com- 
bine. 

And just in case these trans- 
fer facilities aren't enough, 
HDWP sports a DESQview-like 
screen-capture utility that lets 
you mark any portion of a 
screen (text mode only) and port 
it into the word processor. This 
feature makes it easy to transfer 
your row and column headings 
along with your labels and num- 
bers. 

You can make the linkage 
between anHDWP file and 
spreadsheet data permanent and 
“*hot’’ by means of a merge 
command. Just insert a merge 
marker as well as the specs for a 
spreadsheet file and range, and 
HDWP gets the current values 
from that range every time you 
print. A similar procedure al- 
lows you to hot-link to a Lotus 
graph. 
HDWP is not going to in- 
timidate WordPerfect Corp. It 
doesn’t do columns, its tabs are 
fixed-width, it doesn’t have a 
thesaurus, and it doesn’t have 
style sheets. It’s just a hassle- 
free, single-minded product that 
offers unusual value for the 
money. PC 





VR FACT 
FILE 


The Heavy-Duty Word 
Processor for 1-2-3, 
Version 2.0 
Bi-Intelligence Inc. 
210 E. 86th St., #501 
New York, NY 10028 
(212) 439-6900 
(800) 451-0303 (orders only) 
List Price: $45 
Requires: 640K RAM (torun 
resident with Lotus /-2-3), DOS 
2.0 or later. 
In Short: A well-designed, 
modestly priced word processor 
with features tailored for 

| spreadsheet users. Not copy 
protected. 
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Appearances count. 


Jones Appliances 


Profit Margir- 







Monterey Cellars 
Sales Trends 


Proposed Budget 
Advertising by Media 


Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro®, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 


Quattro does the impossible. 
Quattro’s advanced graphics include graphs that 
can’t be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet—like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, print, present, discuss and decide. 


Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus® 1-2-3°, Quattro can read and write 1-2-3 and 
Symphony? files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database pgams like 
Paradox® and dBASE® and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


CODE MQ08 “Coston eatcineien 8 ee mart cic t wEen 80 Gert ot purchune Sus pO does ent 
(0 Dertant procuc 0 vader of egraned Faaeraphs of Borat taerasony rc Sate Digest a egutered Faceret 


NTL Oar Deans and ORS Rn 0 are or Peg 


It’s all so easy and batteries are included. 
Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way te should be instead of 
the way things are with the leading spreadsheet. 


Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
1s an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, 
appearances count. 


a] QUATTRO 


come 





60-day money 
back guarantee.* 
For the dealer 
nearest you, 

call (408) 438-5300 





BORLAND 


Tsk enkek arte Kakedesommaiedianhenadeeestendaabendethen al tonand 
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3X-LINK 16 
HIGH-FLYING 
COMMUNICATIONS 


the LAN 


3X-LINK16 
ALTERNATIVE! 


Connect up to 16 computers and printers 
without network nightmares. 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable into the pa- 
rallel port on up to 16 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 


In just seconds, you'll be transferring files in full 
background mode! No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


OELINKTS 
2OUINKIO SULINKIG WORKSTATION AND 
WORKSTATION WORKSTATION LASER PRINTER SERVER 













D-LINK 
WORKSTATION ANO 
OOT MATAIK PRINTER 


3X-LINK16 
Through paraltel port 







Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 


Invisible E-Mail 

What’s more, our built-in E-Mail feature lets you 
send messages in background mode,no extra E-Mail 
software required. 


The choice is yours : 

3X-LINK16 comes complete with 3 1/2” and 5 1/4” 
software diskettes, parallel connectors, and a 12 foot 
cable... all you need to connect two PCs for only 
$199. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® 
is using it. 
For more information or to order 3X-LINK16® , 
contact your local dealer or call: 
800-327-9712, or FAX: (201) 592-0908, 

or in N.J.: (201) 592-6874 


TO PRINTER 
Bass 







3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 
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(CONVERGENCE COMMUNECATION 


Lotus Plans 
Another 
Upgrade Path 
For 1-2-3 


Soon after Lotus 1-2-3, Release 3, ships later 
this year, Lotus Development Corp. will begin 
selling Lotus 1-2-3, Release 2.2, an upgrade 
for owners of PCs not equipped with the extra 


Enhanced 2-D — The Lotus |-2-3 and Symphony graphics add- 
Graphics for in, 2-D Graphics, has been enhanced to mix 
Lotus 1-2-3 line graphs and Hi-Lo-Open-Close charts with- 


Draw 
Applause 
Drives Film 
Recorders 


memory and faster processors that Release 3 
will demand. Release 2.2 will provide spread- 
sheet linking, undo, print style sheets, and a 
macro library manager. Macro learning, which 
is now available as an add-in for Release 2.01, 
will be incorporated into the main menu. Re- 
lease 3, which will run under both DOS and 
OS/2, will incorporate all of these features, 
plus it will let users create layered or 3-D 
spreadsheets. Lotus expects to ship Release 3 in 
June and Release 2.2 several months later. 
Pricing has not been established. Lotus Devel- 
opment Corp., Cambridge, Mass. ; (617) 577- 
8500. 


Ashton-Tate Corp. announced the availability 
of new device drivers for its Draw Applause 
presentation graphics software. The new driv- 
ers support film recorders, laser printers, and 
electronic presentation systems including the 
Apple LaserWriter II PostScript printer, the 
General Parametrics VideoShow (Exccutive, 
Professional, and SlideMaker Image Record- 
ers), and the Hewlett-Packard Paintet color 
inkjet printer. The new device drivers are free 
for registered users of Draw Applause and are 
contained on one diskette. Ashton-Tate Corp.; 
Torrance, Calif; (213) 329-8000. 


The Small Business Accounting series from 
MiccaSoft now includes an Accounts Payable 
module. The upgrade allows users to print 
checks and various reports including discounts 


1 
CURITY RAE 


ADONES E 
CITE SITE ATP 


wk fies 
Mow fork, WY 20816 
o-03-SE 


Text field wrior ftela 


An Accounts dor purchases. The cost of the new module is 
Payable input $125; however, registered owners of existing 
screeninthe modules are entitled to a 50 percent discount 
Small Business (n1ys $7.50 for shipping and handling). Micca- 
Accounting Soft Inc., New Braunfels, Tex.; (512) 629- 


bite 4341. 


package en: 


mix line 


graph. 


Generic 
Software 
Repackages 
its CADD 
Software 





| Freedom of 
Press Adds 
Color Drivers 


The enhanced 
2-D Graphics 


ables you to 


graphs and bar 
charts inone 


in one graph. In addition, 2-D Graphics now 
sports improved log-scale display, manual 
scaling of bar graphs, and expanded titles and 
legends. Version | .0] of 2-D Graphics retails 
for $145 (plus $5 shipping and handling). Up- 
grades are available from Intex for $25 (plus $5 
shipping and handling). Intex Solutions Inc. , 
Needham, Mass. ; (617) 449-6222. 


Generic Software has added several modules to 
its CADD packages. Generic CADD Level 3 
(which has EMS support, hatches, and dynam- 
ic drag) now includes Generic’s DotPlot, which 
allows CADD drawings to paint on dot matrix 
and laser printers, and DeskConvert, which 
converts CADD drawings into formats compat- 
ible with desktop and paint programs. In addi- 
tion, Level 3 includes pen plotter support. Lev- 
ef 3 will sell for $299.95. Generic CADD Level 
2, which has auto-dimensioning and snaps to 
trims, will be enhanced with DeskConvert and 
PenPlot. Level 2 already contains DotPlot and 
will retail for $149.95. Generic’s CADD Start- 
er Kit now includes the updated Generic 
CADD Level 2, aCADD tutorial workbook, 
Generic’s Basic Home Design Symbols Li- 
brary, and several sample drawings. It retails 
for $199.95. Generic Software Inc., Bothell, 
Wash. ; (206) 487-CADD. 


Freedom of Press, Release 2.0, adds drivers 
for six color printers. In addition, Release 2.0 
interprets files faster than previous versions. 
The color drivers provided by the new version 
support the Hewlett-Packard PaintJet, Howtek 
Pixelmaster, Xerox 4020 ink jet printers, and 
assorted 24-wire dot matrix printers from | 
AMT, Fujitsu, and NEC. Upgrades are $45 for 
all registered users, and new packages retail for | 
$495. Custom Applications Inc., Billerica, 
Mass.; (508) 667-8585. 
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It's a Shower of Great Deals 






Aldus Pagemaker 3 0. 
Chartmaster 
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D Bose ef 469 

DBXL... ia 125 

URBO Enable 2 0 w/Pei ped 349 

1 floppy, 512K, AT style key- Fastback Plus -..... 105 
board, monographics card, mono Foxbase +... 189 











MONROE ge oes $799 
Color System add $150 w/20 mb 
add $259, w/30 mb add $279 
90 day warranty through Bulldog 

286 Bull eat 10 MHZ 

1 mb Ram, 1 2 floppy. ........ $995 

Bulldog 386 16 m a i mb 

Ram, 1 2 floppy $1695 

AST 


Freelance Pius. 
Framework Ill 
Harvard Graphics 
eM Display Write IV. 


tus. 
Microsoft Word 4.0. 
Microsoft Excel... 
Multimate Advantage Ih. 

















EPSON 
LX 800 180 CPS, 30 NLQ. 
LX 850 264 CPS, 54 NLQ..... 
FX 1050 264 CPS, 54 NLQ . 
LQ 500 180 CPS, 60 NLQ.. 















































386 Desk Pro 40/60/130 

































Peachtree li Complete. . 
286 Desk Pro Rees ouneeS, AST Premium 286 Model 80, 10 te cea S30. CPS. 83.'NLQ. PFS Prof Write 119 
Compaa Il ModellV.. 2879 § mhz, 0 wait state, S12K, DOS key 14 1050 330 CPS, 88 NL PFS Prof File 169 
mpa 





Paradox 3 0. 
R Base for DOS.. 
Revelation... 


board, 1.2 floy OPPY ene ee» $1395 
AST Premium 386 Model 300 20 
mhz, 1 2 floppy, 1 mg, DOS, 


LQ 2550 400 CPS 108 NLQ .. 
OKIDATA 







5579/6999 














Compag I 20 mb /40 me as r41so pf KevPORE com ~ $2675 Jf 396/521 soncrs. 2 NLO Super Calc V1.0 285 
Compaq 386-S model All AST computers carry a ~ 339/465 § Symphony 1.2... 419 
1/30/40. ..... 2925/3465/3695 1 year warranty 390 24 pin 270 CPS, 90NLQ.. 465 Nena pesePl aa? 








- 639 


439 | Wordstar 2000 + 3.0.. 


Wordstar Pro 50 


386-25 110/300 PT 391 24 pin 270 CPS, 90 NLQ. 
compas 7195/9395 LA OPS 292 240 CPS, 100 NLQ.... 


Compaq SLT w/20 meg... 4395 F NEC Multispeed EL. 293 Plus 240 CPS, 100 NLQ 
Compag SLT w/40 meg __.. 4750 § ~NEC Multispeed HD.. 393 450 CPS, 120 NLQ 
90 day warranty through Bulldog Toshiba 1000... 825 - TOSHIBA 
Toshiba 1200... 2299 ff 321 SL 216 CPS, 72NLQ 





























Toshiba 1200F 1395 rt ae 350 CPS, ‘rani NLQ 
aot Toshiba 3100E 2889 216 CPS, 72 NLQ 
EERSONAL SY SLEM/2 13200/15100 . ...._ 3745/4795 | 311 Express. exterpal 
Model 30 286 w/20 mg... $1950) 7-7, Super Sport 20 mb 2325 NEC Maynstream 60 PS/2 w/card_ 
Model 30 w/2 floppy... 1310K Fonith Super Sport 286 20 mb 2200 .. _ for model 50, 60 & 80 


Model 30 w/1 floppy & 20 mg on 
Model 50 - 30/60... .. 2750/3195 
Model 60 - 40/70... « eas 


5200 .. 
5300 .. 


3399 









AST ‘Advantage ae 


PANSSONIC AST Advantage Premium 


1124... 















Mode! 70 - 60..... 4325 B Seagate 20 dmb w/contr 1180/1191 195/: w/512K ... 

Model 80 - 40/70... 4270/4875 ST 225s : $259 ff 1091/1092 Model fi... 189/329 | AST 6 Pack Plus w/384K. . 

Model 80-115... 6195 Seagate 30 mjb w/contr 1524. ~ 549 | AST 5251-11 + Enhanced... 
90 day warranty through Bulldog RE ne - 279 9 1592/1595. 369/399 ASE panipes 280 7 

ate 40 mb for 1 AST Rampage 286-2 for 

MATH CO-PROCESSOR 22-20) ieee 409 See ETT PACKAGE nig52 Model 50/60... 

S0387-25 Seagate 40 mb for AT Laser Senes II. 1695 §f AST Hotshot . 

80387-20. $1251 349 EB DeskJet... .. 749 & Everex Mini Magic wio K... 

80387-16.. Seagate 80 mb ST4096___. 575 Wl Pacitc Data 1 mq/2 mg... 285/489 ff Intel Above Board + w/Si2K- 


CMS 5%" ext, 360K for PS/2 . 179 
CMS 54" ext. 1.2 mb for PS2,. 199 
Pacific Rim 544” ext. sits 

for PS/2.. 179 
Pacific Rim 514" ext, 12 


for PS2_.. — 
Toshiba 3%" 720K int... 
Toshiba 34%" 1.44 mb int........... 
Toshiba 5%” 360K int..... 68 
Toshiba 544" 12 mbint .... 99 
Bernouli Box 115% 


Intel Above Board PS + w/512K .. 
Intel Inboard 386 w/adapter... 
Intel Inboard 386 for PC w/I mb ..... 
Intel Above Board I] Plus for 

PS/2 w/o K. ¢ 
Irma Board lL 


$0287-8 . 

80287-10 
8087-3/8087-2... 
256K Chips/64K Chips 


Pacific Data 25-N-1 269 
1BM 

Proprinter X24 615 

Proprinter XL 24 7199 

Proprinter Il]. 439 


Pro} 685 
bale eT on Logical Connection 256/512K 
6 foot parallel cable . 449/519 
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NEC Multisyne I A $519 
NEC Multisyne Ul... 589 
NEC Multisyne Plus —... 879 










































































































NEC Multisyne XL 19” 2199 20 mb int. .. nite O55 GenoaiSuperHi Rest 199 Orchid Ramquest Il Zw/o K. 7 

Mono 8503.. a $209 EO pee ward « ml ie Hercules raphics ..... .181 Orchid Twin Turbo 

Color Display 8512 459 Bf Plus Hard Card 40... 649 Hercules in ran . ae [ 

eae Diep eS ae B59 Ee Hard Card 20... 525 Bf Orchid Pro Designer w/256K 279 J Everex 1200 int/ext 

MAX12 $149 Pram cs me AT Orchid Pro Designer + w/512K....399 [J Everex 2400 int/ext.. 

Ultra 16 879 Pena 43 mb AT Paradise Auto Switch 480... 199 ff Hayes 1200/2400. ....... 279/419 

HX12E 449 Paradise VGA Plus... 265 9 Migent Pocket Modem... 

Ultrasyne 509 poate va Professional. ee ectieal Penpheralsih half card ace 
M, i auffeur : w/Procomm.... 

AikeQie atoll Meena STB MultiRes Il... 169 ff US Robotics 2400/9600. 139/619 

RGB80 8762. 259 paint brush 99 Vega Deluxe... 189 ff Supra Modem 2400 
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Lo. itech Scan Man Ventel 1200/2400 Plus. 239/359 
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COMPUTER PRODUCTS 


Wallecent VISA 3241-E Washington Road * Martinez, Georgia 30907 
Masterc aig For information, technical, shi ipping or returns call: 
et Srose (404) 860-7364 or (404) 860-6905 






Epson's powerful LQ-2550 is sophistication 
made simple. 


Superb Letter Quality. 

Highest quality 24-pin technology for superior 
high-resolution text and graphics up to 360 x 360 dpi. 
Prints in seven colors, in a variety of Letter Quality 
resident fonts. 


Paper-Handling Versatility. 

Handles fanfold paper, single sheets, envelopes 
and forms. Epson's exclusive SmartPark™ lets you 
change between these different types of paper 
with the touch of a button. 


Advanced Features. 
Printer modes, printer settings, SmartPark operations 
and page-format pre-sets are easily selected via 
Epson’s exclusive LCD Seleclype front control 
; panel. Print speeds up to 400 characters per 
LT TTT TT TN TTT second (12 CPI) in draft mode and 133 CPS in 
LOQ-255' Letter Quality mode (12 CPI). Optional dual-bin cut 
sheet feeder, pull tractor and 32K buffer board. 


The LQ-2550 is backed by Epson's one year 
limited warranty. 


High-performance 
printer. EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOTA LOT OF COMPANY.” 


Epson is a registered trademark of Seiko Epson Corporation. 
SmartPark ts a trademark of Epson America, Inc. 
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Wustration Richard Tennant 














Gourmet Cates 
Sern zon at Trae! | 






Bug Report 


“In bringing the product to mar- 
| ket, Ashton-Tate has acknowl- 
edged that some bugs and in- 
compatibility problems remain, 
; OE NSF REPORT RECEIPT especially in the special portion 
fea culpa (appaintments calendar on PC Magazine's cover, De- that deals with specific query 
cember 13, 1988): fan editor can play racquetball at 11:30, show- language, or SQL...” 
er, and make it over to the Press Club by noon, he deserves u raise. —The New York Times, 
\ We. wh, assume the editor showers and changes. January 22, 1989 





i({ RO CaP re Japanese stocks 
roe Prapare even atn for TH aval ampap 

| 138 Recqu¢t afl stheaith cub 
| tae Lunch atPress( hil woth prior asrodsles 
ry. OVE 1m Cad NY Tames re artcie on tradesasrrencyipbaiance 

rameber of Comm arose baemess prowpeckse presentation) 
(heck on proacssetocearod varenes wi Gulenberg ; 
REPORT RECEIPTS EF i 





















If the Market Crashes Again, 
| He Can Always Become a Stand-up Comic 


“Becoming the fourth-largest PC company [after IBM, Apple, and Com- 

paq] is somewhat akin to becoming king of a Central African country in the 

1960s—barriers to entry are low, but there is very little job security."’ 
—Andrew J. Neff, Bear-Stearns technology report, January 13, 1989 


Wilde: | Wish I'd Said That. 
Whistler: You Will, Oscar, You Will 


According to columnist Jerry Pournelle in InfoWorld (March 13, 
1989}, Microsoft's perceived plan to promote a 386-specific ver- 
sion of OS/2 over today’s OS/2 286 ‘‘conforms to my prejudices. 
Last year I said the 286 was a brain-damaged chip. This year Bill 
Gates used that phrase."’ 

To give efedh where t's dat, ‘“Wiain-damaped 28t"* dates tw 
1987, when PC Magazine editor Bill Machrone keynoted the OS/2 
Developers’ Conference and thus described the 80286. 

















5 
* 
ri The inner driv in “NAAAH- HE'S NOT THAT SMART HE WON'T BACK UP HIS HARD DISK, FORGETS TO 
from the Software Publishing Com CONSISTENTLY NAME HIS FILES, AND DROOLS ALL OVER THE KEVBOMAD” 

ANEW disk ore make color slides and overne —— — 

caer S| arencies. The Leader/AP = Have you seen anvthing offbeat about the computer industry? Send submissions to 

- transP! Communiqués. PC Magazine, One Purk Avenue, New York, NY 10016. Don't muke 
marks on submissions. Contributors receive $50 and a PC Magazine T- shirt. 
Technology marches forward: The old Software Publishing disk drive restricted you to Winners this issue include. Roger Steadman (disk drive slidemaker), Stephen 
transparencies. (The Coming (N ¥.) Leader, July 12, 1988) Shore (SQL), Theresa Nayita (mea culpa). 
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Example: 17 micros (mixed brends, some on a LAN) and a mainframe, each 
equipped with a Systemuzer Plus, sharing 3 printers, a plotter. and EMAIL 





Systemizing has become the connectivity standard Corporate computing managers prefer Systemizing 


at many of the world's largest corporations and 


over other connectivity methods because it offers: 


throughout the federal government. Ten's of thou- © Up to G2 IO ports, each parallal and serial capable. 
sands are already in use. The new Systemizer Plus * Compatibility. Mix PC's, LAN's, mainframes, laptops. 
is the latast model in Applied Creetive Technology's ® Easy owner installation. Low cost cabling. 


line of Systemizing products, and it delivers what 
95% of corporate computer users want from a 
Local Area Network— at far less cost and com- 

plexity, and yet with much mora versatility. 


¢ 5 min. user training with no support naeded after. 

¢ Flexibility; readily accomodates growth and changes. 
© Powerful distributed buffering (up to 31 Megabytes} 
e Distributed processing for high speed and reliability. 





Applied Creative 


Technology Inc. 
8333 Douglas Ave., Suite 700 


J 


7 


tt 7 Dallas, Texas 75225 U.S.A. 
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(214) 358-4800 


Who Says FoxBASE+ 
is Better than dBASE? 





The Best Just Got Better—Now Shipping New FoxBASE+ Version 2.10! 


Nicholas Petreley, InfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
cholce.” InfoWorld “Editor's Choice” for 1987 and 1988! 

PL. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News: 

“FoxBASE+ 1s a supercharged dBASE, with all the features 
Ashton-Tate forgot. If you're into serious dBASE development 
and have not tried FoxBASE+, you are living In the dark ages 
and wasting your company's money.” 

George F. Goley IV, Cont. Editor, Data Based Advisor: 
“The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE+ 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about.” 

David Irwin, Former President/CEO, Data Based Advisor: 
“From the dBASE compatibility standpoint, FoxBASE+ is flaw- 
less. From the speed standpolnt, FoxBASE+ is unbelievable. 
From the “lazy factor” standpoint, FoxBASE+ is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine: 

“Initial tests of FoxBASE+ were simply stunning. In many 
ways, FoxBASE+ gives you the best of both worlds: all the ben- 
efits of Interactive development and debugging, plus the speed 
and code protection of a compiler.” 








FoxBASE and FoxBASE+ are trademarks of Fox Software 
ane and GBASE II PLUS are trademarks of Ashton-Tate. 
‘intosh |s a trademark of Apple Compaters, Inc. 


Adam Green, Contributing Editor, Data Based Advisor, 
dBASE Author: 

“For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+/Mac will set standards for innovation and leader- 
ship in a new dBASE implementation.” 


Don Crabb, Contributing Editor, InfoWorld: 

“You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 


This is what they said abont Version 2.00 of FoxBASE +. 
Imagine what The Experts will say about New Version 

2.10 with these added features: Menn-Driven Interface, Pro- 
gram Documentor, Screen Painter and Template-Based 
Application Generator ... and Version 2.10 is even faster 
than 2.00! 


Join The Experts. Get your copy of the New FoxBASE + Ver- 
sion 2.10 today! Now available at your nearest, quality soft- 
ware retailer, or directly from us by calling (419) 874-0162 
Ext. 760. 

Because, when it comes to speed, compatibility and valne, 
nothing runs like the New FOX— Verslon 2.10! 


Fox Software = 
Nothing Runs Like a Fox. 

Fox Software (419) 874-0162 Ext. 760. 

118 W. South Boundary —- FAX: (419) 874-8678 

Perrysburg, OH 43551 TELEX: 6503040827 FOX 
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a BILL MACHRONE 


‘THE THRILL IS BACK 


In the world of laptop computers, there’s a definite pecking order. The Radio Shack Model 
100 is chicken feed and the NEC UltraLite rules the roost. 


summer of 1983. That machine was, of 

course, the Radio Shack Model I00. It 
was my constant companion for nearly 6 
years. Until last fall, virtually every col- 
umn and article I did for PC Magazine was 
written on that machine. It kept me in 
touch on three different continents through 
MCI Mail. It logged enough frequent-flyer 
miles to qualify for round-trip tickets any- 
where in the solar system. It was x-rayed 
more often than Joe Montana’s knees. 

The Model 100 caused a furor wherever 
it went in those early days. On the train to 
New York one day, a man leaned across 
the aisle and asked, ‘‘Is that a computer?’’ 
He regarded it and me with suspicion for a 
moment, and then asked in a stage whisper 
(so the computer wouldn’t overhear, I pre- 
sume), ‘‘What’s it telling you?”’ 

A woman on a coast-to-coast flight 
spied me working away in my aisle seat 
and deduced that I was a writer or an edi- 
tor. She proceeded to tell me her life story: 
her divorce, poems she'd written about her 
dentist, the challenge of being a suburban 
matron in the latter part of the 20th centu- 
ry, and more. Flight attendants worked 
around her as she went on. I prayed for tur- 
bulence and a seatbelt sign. They never 
came. An hour later, I finally got back to 
my work. The man next to me, having 
feigned sleep so that he wouldn't have to 
get involved, opened one eye and said, *‘If 
you'd just carry a calculator like normal 
folks, that wouldn’t happen.”’ 


[= started carrying a laptop in the 


NEW RESPECT In the last few years, 
however, those awestruck expressions on 


the faces of the uninitiated have been re- 
placed by the patronizing looks of comput- 
ef-savvy passengers on planes and trains. 
The Model 100 isn’t a serious machine in 
the minds of serious users. 

Now that the NEC UltraLite is my trav- 
elling companion, I’m getting raised eye- 
brows and approving looks. I’m also get- 
ting questions just like the good old days. 
Wow, an UltraLite! Is the keyboard really 
OK? How's the battery life? Where can I 
get one? How much does it cost? 

The first time I used an UltraLite on an 
airplane, it caused a small commotion. It 
was a prerelease machine, so I couldn’t an- 
swer any questions about it. But my fellow 
passengers couldn’t help noticing its di- 
minutive size, sleek styling, and backlit 
screen. One guy looked at his big Zenith, 
then at the tiny UltraLite, and asked, 
‘*How long do I have to wait?’’ The guy 
across the aisle watched enviously while I 
slipped the UltraLite into a slim leather 
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portfolio as he wrestled with the carrying 
case for his Toshiba 1200HD. 

When | first saw the Model 100, I called 
it The $795 Cure for Loneliness. Times 
have changed, prices have risen, but the 
effect of the laptop remains the same. 


EXECUTIVE GADGET When we did a 
First Look on the UltraLite, we called it a 
“‘laptop for the executive set,’’ and that’s 
certainly proving true (see *“‘NEC’s 4.4- 
Pound UltraLite Sets a New Standard for 
Portable Machines,”” PC Magazine, No- 
vember 15, 1988, page 33). Lotus’s Jim 
Manzi and all his vice presidents use Ultra- 
Lites, mostly as portable Agenda ma- 
chines. 

One of the criticisms leveled against 
personal information managers is that 
they’re of little use unless they’re always 
with you. A lightweight laptop is the hard- 
ware embodiment of a PIM: you can take it 
anywhere. The UltraLite is no larger or 
heavier than a full-size Day-Timer. And, 
as Lotus’s Bob Frankston says, it’s not a 
write-only medium. 

Other manufacturers have cast covetous 
eyes on the UltraLite’s market, but they'll 
have an uphill fight against NEC. As I use 
the UltraLite more, I become increasingly 
convinced that it will retain market share 
even against equally light laptops with 2- 
inch floppy disk drives and lower prices. 
NEC’s silicon hard disk dishes up per- 
formance and instant file saves that no 
floppy can hope to match. Besides, would 
you tolerate a Day-Timer if lights flashed 
and disks whirred every time you made a 
note or tried to find something? 





Mlustrabon: Rob Coin 


Is No Longer 
ADirty Word. 





Remove, Replace, Even Deactivate RAM-Resident 
Programs Without Rebooting Your System! 


If you use RAM-resident programs such 
as spell checkers, ~— organizers, 





print spoolers and keyboard macros, you 
know these “pop-up” programs provide 
convenience and enhance productivity. 

The problem is managing them. Some 
create memory or keyboard conflicts and 
therefore can’t be loaded with others, 
while some gobble up so much memory 
that you can’t use anything else. PopDrop 
solves these problems by allowing you to 
actually remove, replace, even deactivate 
RAM-resident programs—without 
rebooting your system! 

PopDrop will support expanded memory 
(EMS), so you can manage the “new- 
generation’’ RAM-resident programs like 
Sidekick Plus, WordPerfect Library 
and VCacbe. And PopDrop also allows 
easy removal of popular network software. 

Voted one of ‘The Best Of The Best 
Utilities” by PC Magazine, PopDrop is 
an invaluable PC tool. 


PopDrop Divides 
Your RAM Into “Layers”’ 
PopDrop works by dividing your 
memory into layers (up to 16), each of 
which may contain several progams. After 
loading DOS and your application pro- 
grams, RAM-resident programs are loaded 
with these layers between them, the most 
permanent at the bottom, the least perma- 
nent at the top. 
You can create batch files to remove 
layers one at a time, or several at once. 


Available on $% inch or 3% inch diskettes, It ts compatible 
VISA, MasterCard 


with IBM PC or compatible and the PS/2. 


$4 50 for shipping, Florida residents 


Other products gobble up to 40K of your 
precious memory. PopDrop provides 
a complete RAM manage- 
ment system with power 
and flexibility while occu- 
pying only 0.6K for the 
first layer and 0.2K for 
additional layers. 


PopDrop Keeps Tabs 
On Your Memory Usage 
Our unique ‘PopView’’ screen feature 
plays exactly how much memory is be- 
ing used—you'll never see another ‘‘Insuf- 
ficient Memory’’ message. 





The PopDrop ‘'PopView'' Screen. From bere, you 
can see which programs are loaded, bow much 
memory each consumes, and bow much is free. 


Control Your RAM 
If you want to run a RAM disk, a print 


spooler and one or more pop-up programs 
most of the time, but need them out of the 
way to work on a large spreadsheet, you 

can do It easily with PopDrop. You can also 


“activate” and “deactivate” p1 ina 
specified layer of RAM that may conflict 
with the program you're using. 

Ask your dealer for... 







PopDrop” ; 


Just $49.95 Af 


bop pelea liber, 
add 6. anders add $10 00, 
pd pak recep edie ive pare 
800 SW 37th Ave, Suite 765, Coral Gables FL 33134 
BLOCPubiishing See Your Dealer Or Call (800) 888-2562 To Order 


Copyright 1988, BLOC Publishing Corp. PopDrop is a registered trademark of BLOC Publishing 
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The UltraLite is a design tour de force, 
squeezing more computer into less space 
than ever before. While no computer is 
perfect, using the UltraLite daily hasn’t 
uncovered any major flaws other than the 
obvious ones mentioned in the initial re- 
view. For my daily commute, battery life 
is no problem. A little less than an hour’s 
working time each way puts me right at the 
edge of the machine’s battery life , but then 
it has all night to recharge. If you don’t use 
the UltraLite on a commute, the 2-hour life 
is enough for frequent use throughout the 
business day, especially if it can recharge 
over lunch. For my transcontinental com- 
mute, 2 hours isn’t enough. NEC won't 
sell you a spare battery pack because it 
doesn’t consider the battery to be user-re- 
placeable. A ham-handed user could, in 
fact, damage the main circuit board. I can’t 
tell you where I got a spare, but it’s a god- 
send and I’m being very careful. 

The production model gained a pop-up 
setup program in ROM that wasn’t in the 
first unit I tested. It controls backlight 
brightness, color-to-LCD display conver- 
sions, and other odds and ends. Utterly 
lacking are control over the cursor blink 
and keyboard repeat rates. I hamessed the 
former with SkiSoft’s No-Squint Laptop 
Cursor. I find the standard repeat-key rate 
to be intolerably slow, especially in mov- 
ing the cursor; here, aclassic PC Magazine 
utility came to my rescue. QUICKEYS 
consumes only 672 bytes and works like a 
charm. You can download it from PC 
MagNet, and it works for almost any PC or 
XT compatible. Microsoft’s MS-DOS 
Manager is one of the 455K worth of DOS 
programs and utilities hiding as drive D: in 
the UltraLite’s ROM, but I don’t have the 
patience for it. Iuse Michael Mefford’s PC 
Magazine file utilities, RN and DR. 


SOCIALCHANGE = The UltraLite and its 
eventual competitors will change the way 
computers are perceived and used by exec- 
utives and managers. Today, in most quar- 
ters it’s considered gauche to be typing 
while conversing with others, even if it’s 
just to look up an item that contributes to 
the topic at hand. Nevertheless, we’ve all 
been in meetings where the participants 
read their mail. Old attitudes die hard, but 
the UltraL ite will help change them. It has 


' arightful place in the revolution. PC 
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A Remarkable New 


Spreadsheet 
at a Familiar 
DacEasy™ 
Price! 


Chr fa Cope 


(Suggested Retail Price) 


Version 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masterwork! The 
Original Lucid 3-D captured the industry’s 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year’s winner of PC Magazine's Award for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 





Create bar and pie charts; line 





mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It's no wonder Lucid 3-D was voted Editors’ 
Pick for 1988 by Home Office Computing. 


we EDITORS’ PICK % 
1987 Winner 


Application Software 





Version 2.0 is Even More 


Amazing! 


Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 


linking 
which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Copyright © 1988, Dac Software, inc. All Rights Reserved. 








Version 2.0 
makes doing “what ifs" a 
pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 
What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeting 
really exciting! 

Buy Lucid 3-D for only $99.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toll-free number! 
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Gateway 2000 / 
P.O. Box 2000 G GATEWAY '. 


Sgt. Bluff, 1A 51054 
800- , 33-84725 


Solutions For Your Growing 
Business Come with 
One Name. . . DacEasy"! 








™ 
Breakthru 286 
New by DacEasy is the Breakthru 286 speedup board, the most 
advanced turbo board for your business dollar. Available in two 
clock speeds (8MHz and 12MHz), and providing the most cost- 
effective way to convert your PC (most clones and Compaq port- 
ables) so that it's faster than an AT without the expense. Simple 
1-2-3 installation of a half card and there's no software required! 
Software compatibility is universal so all system RAM, hardware, 
and peripheral cards can be used without modification. Break- 
thru works with LAN and mainframe communication products 
and conforms to the Lotus/Intel/Microsoft Expanded Memory 
Specification (EMS). And included with your board, is DacEasy 
Lightning , a disk-caching program (PC Magazine's 1986 Editor's 
Best) that retails at $69.95, yours absolutely FREE. 
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DacEasy Light 

A great way to do personal and business finances without being 
an accounting expert. For the home, you'll be able to track your 
financials, reconcile bank statements, and budget your cash flow 
for the year. Don't worry if you don't know a debit from a credit, 
because with Light, all you see are familiar formats such as checks 
and credit card slips! If you're a sole proprietor or if your business 
doesn’t require extensive accounting capabilities, Light performs 
multi-level, double-entry accounting behind the screen so you 
can easily track customers, vendors, sales and expenses, With 
Light you can easily generate invoices, statements and the option 
to enter manual checks or use preprinted checks. And forecasting 
a 12-month budget is a snap. Fast becoming the people's choice 
for home/office in IBM and Macintosh environments. 





Lucid 3-D™ 


All new, by DacEasy, version 2.0, the most in- 
credible spreadsheet value. Simple to use 
(even for beginners!), yet remarkable for its 
three dimensional capacity and beautiful 
graphics. Transport accounting data intoLucid 
for budgets and proposals without ever re- 
keying. Winner of the coveted PC Magazine's 
Technical Excellence Award (1987) and Home 
Office Computing Editors' Pick (1988). 


See your local Dealer or 


call: 
1-800-877-8088 


(in Canada, call $19-747-9633) 


Also ask for your FREE People's Choice 
catalog on the entire line of DacEasy 
software and hardware. 


@DacEasy’ inence 


17950 Preston Road « Suite 800 « Dallas, Tx 
75252 © 214-248-0205 ¢ Fax 214-250-3752 


*Unconditional 30 Day Money Back Guarantee on all 
products bought directly from Dac Software (less shipping 
charges) Minimum Hardware Requirements. IBM PC or 
100% compatibles Other specifications may vary by prod- 
uct. *IBM, MS-DOS, Lotus, Intel, Microsoft, Rolodex and 
are registered trademarks of their respective corporations 
*DacEasy, Lucid 3-D, Breakthru 28 and Rolodex Live are 
trademarks of Dac Software,Inc Copynght © 1989, by Dac 
Software, lnc All nghts reserved 
Ask for operator #216 
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Rolodex® Live! 


DacEasy's newest way to save time and keep 
track of people, places and events at the touch 
of a key. For any home or office, there's never 
been an easier, more organized way to create, 
update and print Rolodex cards, custom labels 
and envelopes, Instant lookup (pops up over 
any other software) for tip of the tongue infor- 
mation. Bring your Rolodex cards to life! 
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‘THE SUN CLONE 
ALSO RISES 


By encouraging others to spawn SPARC machines, Sun hopes to clone the success of the IBM 
PC. But without Big Blue’ s marketing prowess, Sun may lose out to the new breed. 


time.’’ Those are the words, I’m 

afraid, that Sun Microsystems 
will be repeating in a couple of years to de- 
fend the bet it’s placing today—a gamble 
that will affect us all. 

Sun is trying to encourage other vendors 
to clone its pricey workstations, especially 
the SPARCstations. It doesn’t take too 
much research to unearth the company’s 
peculiar scheme. A recent visit to the of- 
fices of BIOS cloner Phoenix Technol- 
ogies revealed a presentation Phoenix is 
making to cloners for its services. Phoenix 
hopes to cash in big on a future world of 
Sun clones. 

Sun decided that the popularity of the 
IBM PC was greatly enhanced by its early 
“‘open’’ architecture and the subsequent 
cloning and popularizing of the PC design 
by everyone who could piece together a 
few boards. The bandwagon effect made 
everyone rich. 

Sun is hoping that if the same bandwag- 
on effect takes place around the Sun ma- 
chines running an updated Unix and based 
on either the Motorola 680X0 chip family 
or the Sun-designed SPARC chip, then the 
market will blossom for personal worksta- 
tions. In fact, the workstation company 
figures that the market will explode and 
make Sun a corporate behemoth—even if 
its actual market share diminishes. It will 
be just like what happened with the IBM 
PC—even though IBM’s share of the PC 
market shrank, its revenues grew fantasti- 
cally. 

It sounds like a good idea, doesn’t it? 
Well, maybe as a desperation move. This 


(4 ‘T seemed like a good idea at the 





idealized marketing concept is almost 
laughable, and I think we should all get 
ready for a big belly-laugh. 

Sun’s model for future success ignores 
too many facets for me to pass it by with- 
out comment. First of all, IBM never in- 
tended the PC scenario to happen the way 
it did. Big Blue didn’t even like the results 
and has changed its strategy to prevent its 
happening again. 

Note: Above all, IBM is a marketing 
company. Sun is a techie-nerd company 
with little, if any, marketing prowess. 
Therein lies the rub. I once told a friend 
that the way Sun sells its computers is to 
have some guy follow a DEC salesman 
around and visit the same companies, 
armed with a better deal and the Sun 
“‘open systems’’ pitch. That strategy 
works fine with DEC accounts. But ask 
Sun how retail sales are doing for its 3861 
machine. ‘‘What retail sales?”’ 

Also, Sun doesn’t make a plug-and-go 
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machine. It takes a lot of work to get a Sun 
running. If Dell or CompuAdd, for exam- 
ple, cloned a Sun and added some user- 
friendly notions and a cut-rate price, then 
who would buy a Sun? 

The basic mistake Sun makes with this 
concept stems from the same arrogance 
exhibited by DEC when it entered the PC 
world with the now-defunct Rainbow. 
Digital assumed that people would buy the 
Rainbow because it was made by DEC, a 
world-famous company. World famous? 
Who, except people in the computer busi- 
ness or customers who are already using a 
VAX, has ever heard of DEC? Ask your 
mother if she’s ever heard of DEC. Ask 
your mother if she’s ever heard of Sun. 
Then ask her if she’s heard of IBM. See 
what I mean? 

I'm greatly amused that Sun has the col- 
lective ego to imagine—even remote- 
ly—that it can copy the IBM PC’s success 
with a similar, but overt, marketing ploy. 
PIl tell you, it sure misses the point. It’s 
kind of like watching Amold Schwarze- 
negger win the Mr. World contest and say- 
ing to yourself, ‘‘Gee, if I wore those tight 
red shorts, I could win thal contest too!”’ 

If a wave of Sun-clone workstations 
comes into our lives and leads the way to 
hew computing power, then you can be 
sure of one thing: Sun will be the loser as it 
gets undersold, undercut, ripped off, and 
outmaneuvered by the faster gunboats now 
playing in the world of the PC. Sun has 
been basking in the lazy netherworld of the 
minicomputer customer. They don’t know 
what hardball is all about. Hey, but I like 
the machines. I wish them luck. 


Tlustratwr: Rob Colvin 
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Why BuyA LibraryWhen A 
singe Vol ameHas It All? 


has an adaptable data compression 







You could spend close to a 
thousand dollars buying all the ™ . — feature for cutting backup time by 
software pictured above. B Me as much as 50 percent, and even 
Or, for a fraction of the price, / tells you how long the backup will 
you could get all of their best gas take and the number of disks you'll 
features in one easy-to-use need before you start. There are 
utilities package: PC Tools’ file unfragmentation and disk-caching 
utilities for enhancing your system's 


Deluxe. 
performance. And PC Tools’ desktop 


PC Tools Deluxe is the most = ‘i 
complete and capable utilities product manager features a unique windowed 
available at any price. environment, full mouse support, pull- 

It includes data recovery utilities for down menus and context-sensitive help that 
recovering accidentally deleted files or repair- make learning and using the product a breeze. 
ing corrupted disks. Its resident DOS shell So before you invest in an entire library, 
allows you to view multiple directories simul- check out PC Tools Deluxe. With more than a 
taneously and copy or move files with just a half million copies in use, it’s on everybody's 
click of a mouse. The hard =. a a, best sellers list. 
disk backup program is fast, (ental Foil Soltwa 


in i ee ee 503-690-8090. 


PC Tools Is a trademark of Central Point Software. All other product names are trademarks of their manufacturers. 
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INSIDE TRACK 


The death of assembly language; uninterruptible power. 


t’s no coincidence that the popularity 

of C and other high-level languages 
comes at a time when an influx of incom- 
patible microprocessors is headed our 
way. By incompatible microprocessors, 
I mean the RISC chips: SPARC, MIPS, 
88000, and i860, for starters. According 
to industry pundit George Morrow, this 
influx of chips will worsen, and it’s alla 
result of Motorola and Intel's decision to 
cease second-sourcing the 68000 and 
386/486 chips. Morrow, once the head of 


Morrow Designs, a defunct CP/M com- 


puter maker, knows that all manufactur- 
ers get nervous if they don’t have more 
than one source for their required parts. 
The thinking goes that today’s manufac- 
turers will flock to a new microprocessor 
that is easily available from many 
sources. We can expect a deluge of dif- 
ferent processors all claiming to be the 
chip of choice. Most of them will use the 
easy-to-design RISC architecture. RISC- 
mania has gotten so crazy that Intel and 
Motorola joined the fray unaware of the 
consequences. 

Doomsday scenario: As soon as more 
than two processors become popular, as- 
sembly language code writing will die. It 
will be in the best interests of program- 
mers to write programs in high-level lan- 
guages that can be ported. This trend has 
been predicted for years, but the small 
number of mass-market platforms and 
memory limitations, combined with 
slow processor speed, have kept assem- 
bler alive. All of these factors will 
change. In chaotic times, uncertainty it- 
self demands high-level language cod- 
ing. ‘“They went broke? OK, I can port 
to something else tomorrow!”’ This is 
very much a newer, weirder version of 
the desktop computing market of 1977. 

Ask Microsoft, Borland, or any other 


seller of high-level languages, they'll all | 


tell you that the language business, spe- 
cifically C and Pascal, is hotter than 
ever. The boys at Symantec are stunned 
by the sales of the Lightspeed products 
that the company acquired. Assembler is 
going down fast. Once it dies, then the 
importance of the individual chip with its 
peculiar instruction set will diminish. All 
that will count will be performance and 
price. Do you see the vicious circle here? 
Tough sledding ahead for Intel and 
Motorola. 

(Meanwhile, I’m waiting to see what 
happens when someone rolls out the chip 
of chips: a bit-slice RISC transputer 
chlp with built-in floating point, 
cache, and digital signal processing.) 

Scorn the Users Dept.: I’ve never 
seen a phenomenon quite like this. Last 
year System Enhancement Associates 
(SEA) and PK Ware got into a legal bat- 
tle over the use of the .ARC file exten- 
sion, which SEA claimed was its proper- 
ty. SEA invented modern micro 
ARChiving software. Over time, Phil 
Katz at PK Ware developed archiving 
and dearchiving software that many users 
preferred. He also made the stuff com- 
patible with the SEA.ARC format. Soft- 
ware from both companies worked with 
each other’s files nicely. Then came the 
suit. Well, SEA won the legal battle, 
and PK Ware was forced to stop provid- 
ing compatible dearchiving software and 
couldn't archive a file with the SEA 
format and the .ARC extension. 

Boy, did this make truckloads of BBS 

. sysops steaming mad. Phil Katz went to 
work and developed a system called 
ZIP. A slug of programmers wrote pro- 
grams that converted the tonnage of 
.ARC files into .ZIP files, and now .ZIP 
appears to be the new standard for shrink- 
ing and archiving programs and docu- 
ments. The BBSs around the country 
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have simply rebelled against the legal 
action taken by SEA. The thinking goes 
thus: ‘*We're all in this together, and we 
can all profit if someone doesn’t get 
greedy.’ SEA was perceived as greedy. 
In my years as a student at Cal Berkeley, 
I saw riots and boycotts and sit-ins of 
all sorts, but this is the most interesting 
grass-roots boycott movement I’ve seen 
yet. The boys at SEA think it will pass. 
I’m not so sure. My advice to those of 
you who rely on software to shrink and 
archive files: Get a copy of PKZIP. 
(You'll find it on most BBSs and 
CompuServe.) This is a case where the 
loser of the lawsuit profited immensely 
from the publicity and public sentiment. 
The instigator of the lawsuit seems to be 
temporarily, at least, damaged. Lotus, 
Ashton-Tate, Apple, and other Ilti- 
gious firms should examine this phe- 
nomenon. 

The Mature Computer User Dept.: 
It was Stan Hayes of Ad Works in Atlan- 
ta who talked me into doing something 
I’ve resisted for years: adding an unin- 
terruptible power supply (UPS) to my 
computer system. I’m now pleased as 
punch, especially since the thing already 
saved one file during a very short power 
outage caused by a storm. And the next 
time there’s a blackout, I can unplug the 
computer, plug in a 150-watt lamp, and 
keep the room lit for nearly an hour. 
These things are actually fancy batteries 
with all kinds of power conditioning and 
regulating circuitry. Who needs surge 
protection with one of these babies on- 
line? If you’re running a network in rural 
Anyplace, U.S.A., you need a UPS, 
let’s face it. Even without LAN or rural 
paranoia, these things are generally a 
good idea. I was loaned the Taesung 
(TSi) Industries 3160H, made by 
Samsung and sold by TSi of Alpharetta, 
Georgia ((404) 664-8944). It’s flawless 
and surprisingly compact. Expect to pay 
$350 to $450 for one of these units. 
Highly recommended. PC 
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C:NASARYDOCS> 


You're looking for a specific piece of search through each directory, much less 
information on your PC. But you can’t re- load and unload every file to find it. 
member which memo, spreadsheet or even That’s why we created Magellan? 
which file it’s contained in. The first utility that helps you find your files 

And you're certainly not about to by letting you instantly see their contents as 


‘Applications supported in SpeedView include Lotus 1-2 9, Symphony®, Manuscript®, Agenda®, WordPerfect, dBase®, MultiMate®, Microsoft® Word, WordStar®, Display Write, all ASCT files, plus many more 
©1989 Lotus Development Corporation Lotus, 1-2-3, Symphony, Manuscript, Magellan and Agenda are registered trademarks of Lotus Development Corporation WordPeriect 1s a registered trademark of Satellite Software 





ard disk because 
at youre looking for? 


they appear in your favorite applications. 

Without even having to load the specific 
applications that created the file. 

With Magellan, all you need is a general 
idea of what you're looking for. 

Because unlike other programs, the 
Magellan Explore function can perform a 
search on a phrase, a topic, an idea or even an 
entire file. Not just key words. 

Then it lists your ‘‘found”’ files on the 
left of your screen in order of how relevant 
the contents 
are to the 
search topic. 

As fast 
as you can 
scroll down 
this list, the 
Magellan 
SpeedView 
function in- 
stantly displays 
the complete contents of each file on the 
right of your screen, highlighting the relevant 
text for you. 

Using the information is easiest of all. 
Because all it takes is one keystroke to launch 
into the application that created the file, and 
it’ll be loaded and ready to go. 

Or you could use Magellan to gather the 
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The Magellan Explore and Speed View functions 
let you locate everything related to a particular topic and see 
it as it would appear in its native application. 


Introducing Lotus Magellan 





information you choose from several different 
applications (like a 1-2-3° spreadsheet and a 
WordPerfect? memo)’ and put it into a single 


file so you can start using it right away. 

Best of all, you’re productive literally 
five minutes 
after install- 
ing Magellan. 
The menus 
are intuitive, 
and every- 
thing you 
need to run 

With one keystroke, Magellan loads the program 
the selected fileand application, inthisouse h2-3, i On the 
50 you're ready to go to work. screen right 
in front of you. Which means that there is 
virtually no learning curve. 
Call 1-800-345-1043 for your free 


Magellan demo kit. Ask for ALI-3593 to 
learn more on why Magellan is the quickest, 

easiest way to access all the pg on. 
your hard disk. - 

That way, 
you can spend 
time working 
with information, 
instead of just 
eect for it on 
your PC 
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The Speed of 
Lightning 


Keystrokes. Screen 
updates, All virtually as 
fast as the applications 
program. That's the result 
of REMOTE2™ error- 
checked, data com- 
pressed link. It won't 
keep you waiting. 


The Cost-Efficiency 
of Scrooge 


Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE? It comes in two 
parts-R2HOST™ and 
R2CALL™ Buy either. Or 
both. Whatever you need. 
And no more. 


The Flexibility of 
Rubber Man 


R2HOST isn’t snobbish. 
It'll take a call from R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a communica- 
tions terminal. R2CALL 
connected with R2HOST 
does give you all of the 
power and features of 
REMOTE? including 
exact keyboard mapping 
and the ability to transfer 
files with error-checking 
even while an applica- 
tions program is running. 


The Heritage of CROSSTALK® 


You'd expect a remote control program 
from the makers of CROSSTALK to be more 
advanced. We've been leaders in PC com- 
munications since the beginning of PC 
communications. 

That's REMOTE®'s family tree. And 
it shows, 

Better, more convenient remote con- 
trol for almost any application you can 
think of. Support. Training. Collabora- 
tion. Branch office or home computing 
with a central PC. 

REMOTE? essentially puts you in 
front of the remote computer. You have 
total control of the keyboard, DOS or 
any applications software. And what you 
would see on the remote computer's 
screen, you see on yours. Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the application that’s 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access. And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one-REMOTE? From the makers of 
CROSSTALK. See your dealer or contact 
us for details, 


REMOTE2 


CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 


A Division of Digital Communications Associates, Inc. eae 





REMOTE? R'HOST and R°CALL are trademarks of Digital 
Communications Associates, Inc CROSSTALK is a registered 
trademark of Digital Communtcations Associates, Inc. 
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‘THE WINDOWS TEST 





DOS is going to stay in charge for some time. But to make up for its shortcomings, we’ ve got 
to find a good second-in-command. Can Windows meet the need? Well, maybe. 


ture of Personal Computing often 

get caught up in arguments that fo- 
cus on the wrong issues, or in apples-and- 
oranges comparisons that provide heat but 
shed little light. 

One example of these inapt compari- 
sons is found in the debates over whether 
DOS or OS/2 will be the next-generation 
power-user operating system for IBM 
PCs. The flaw here lies within the ques- 
tion. The issue isn’t really DOS vs. OS/2, 
but Unix vs. OS/2. 


P=: with strong views on The Fu- 


HERE TO STAY DOS is going to be 
around for a long time. The idea that we’re 
all going to wake up some moming soon, 
decide we can’t live with DOS any longer, 
then feverishly clutch OS/2 to our breasts, 
has been thoroughly discredited—in these 
Pages and elsewhere. 

Let me set aside OS/2 vs. Unix for an- 
other column. Whatever the outcome of 
that battle, DOS is going to remain impor- 
tant and—for at least several years to 
come—dominant. 

What I wonder about is the form in 
which we’ll use DOS. I see DOS undergo- 
ing a metamorphosis. While DOS will 
reign weil into the 90s, it’s not going to be 
DOS as we know it today. It’s going to be 
DOS Plus Something. The interesting 
question is, DOS Plus What? 


INEVITABLE INTERFACES Part of 
the change—but only part of it—will be 
the inevitable migration toward graphical 
interfaces. Most ‘‘Is DOS Dead?’’ ana- 
lyses make too much of this: many of us 


neither need nor want graphical interfaces 
for most of our work . . . at least not at this 
time. 

Few WordPerfect users, for example, 
are ready to give up the clean look and 
snappy performance of their favorite word 
processor just to get pointing and clicking. 
Ditto for users of dBASE, Paradox, 
1-2-3, and many other widely used PC ap- 
plications. 

But I call that migration inevitable be- 
cause, as more programs appear that were 
designed from the ground up to be used 
graphically, more of us are going to be se- 
duced by the legitimate charms of the 
graphical interface. 

Another deficiency is memory manage- 
ment. Clearly the days of the 640K barrier 
are limited. Now we have so many ways to 
make end runs around 640K—from EMS 
and EEMS memory boards to such control 
programs as Windows/386 and DESQ- 
view, from memory managers such as 386- 
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to-the-Max to hardware workarounds such 
as the All Chargecard—that no one who 
Teally needs more memory need stay with- 
in that limit. 

The third gap that needs filling involves 
ease of use. As the DOS market has ex- 
panded downward explosively over the 
past 3 years, lots of people who have been 
swept into the PC-compatibles world 
refuse to put up with the stupidities of 
DOS’s command-line interface and 
syntax. 

They're right, of course: those of us in 
the grizzled-veterans camp learned to put 
up with DOS’s shortcomings only because 
we're zealots. But personal computing is 
becoming a mass phenomenon, and zeal- 
ots don’t make mass markets. ; 

So what looks like the winner? 


THE MULTIPANED FUTURE The 
easy choice, the one I want to say will be 
the winner, is Microsoft Windows. | like 
many things about Windows. But even in 
its latest versions, it is still operationally 
clumsy, as well as being a performance 
burden. 

Windows, which—among other fail- 
ures—requires navigation through long 
lists of filenames, falls far short of a true 
graphical interface. And though Windows’ 
performance improves with fast 286 and 
faster 386 PCs, a winning DOS-Plus- 
Something product is going to have to 
work well enough on 8088/8086 ma- 
chines, too. 

Some of the pundits in the industry pre- 
dict 1989 will be The Year of Windows, 
when a critical mass of us succumb to its 
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charms and migrate into the multipaned 
world of the future. 

For some time, I have been positing a 
test as a leading indicator, or early predic- 
tor, of that moment. That test is simple: 
I’m looking for people who’ve begun us- 
ing a mainstream Windows applica- 
tion—say Microsoft Excel, or maybe 
Aldus’s PageMaker, or Micrografx De- 
signer, or another native, no-choice- 
about-it Windows product—and have de- 
cided that they like the Windows 
environment so much that they want to 
stay inside that world and start searching 
for other native Windows applications to 
round out their basic applications-software 
tool kit. 

I’ve come to know a lot of perfervid us- 
ers of Excel and PageMaker and Designer, 
but not many who’ve decided they want to 
stay in Windows. Some use non-Windows 
apps full-screen sometimes, and occasion- 
ally run even more than one non-Windows 
app at a time, in tiled or overlapped Win- 
dows. But as much as they may like Excel 
or PageMaker or Designer, these ‘‘lead- 
ing-indicator users’’ typically exit Win- 
dows and work in a straight DOS environ- 
ment with their other programs. 

Since those three programs are so 
good—if you don’t like Excel, it’s hard to 
imagine that you have much enthusiasm 
for any business software on the 
PC!—you'd think they'd have the effect of 
promoting Windows, pushing people 
along the path toward adopting or trying to 
adopt the Windows world as their world. 

But that hasn’t happened yet. 

Such alternatives to Windows as Desk- 
Mate, DESQview, and VM/386 are inter- 
esting but carry distribution, performance, 
Or computing-power liabilities; they're un- 
likely bets for widespread use. 

So I remain stumped as to what’s going 
to become the winner in that DOS-Plus- 

ing market. 

Clearly, the PC community has become 
a more pluralistic world over the past year 
Or so, we support far more diversity than 
we did 3 or 4 years ago. Perhaps that plu- 
ralism will be the answer to the question, 
DOS Plus What? 

The part I’m certain about is that DOS 
can’t stand alone much longer . . . but is 
| far too hardy to fall before the ‘likes of 

Pt 
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Not only does Telebit 


make the bone 


fastest modems, 


we also endorse your checks. 


If you’re looking for a high-speed, 
dial-up modem that endorses indus- 
try standards and more, check out 

the Telebit® T2500. 


As well as transmitting data error- 


free at a lightning-fast 19,200 bps 
with Telebit’s PEP™ modulation, 
the T2500 also adds V.32 to its 

' modulation list. That means you can 
automatically use the CCITT V.32 
standard for synchronous or asyn- 
chronous connections. 





So, for large-volume or interac- 
tive transmissions, you won't 
find a better modem than 
the Telebit T2500. It sup- 
ports all major modem 
standards, and is ideal 
for connecting micros to ° 
LANs or mainframes. 
Plus it easily handles inter 
national transmissions. And 
speaks fluently with more dial-up 
modems than any other. 


In addition to the 
industry’s highest data 
rate, Telebit’s multicar- 
rier PEP technology 
makes hang-ups and 
bad line problems a 
thing of the past. 


To find out more 
about the world’s 
fastest modem, call 
1-800-TELEBIT | 
today. Or write us at 
1345 Shorebird Way, | 
Mountain View, CA | 
94043-1329. Phone: 
(415) 969-3800. 


Learn why no one 
gets the message 


through like oes 
Telebit. G2 
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Some views on why the NEC MultiSync | 
There’s a lot more to the new MultiSyne’ 3D monitor from NEC 
than meets the eye. Because instead of making one monitor for each | 


A, graphics board, we've devel- 


oped a monitor that enhances 





the performance of the modes on 


practically any board. 





With its new microprocessor-controlled digital tuning system, 
MultiSyne 8D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 


boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


Computers and Communications 


3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MultiSyne 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14” non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSyne 3D 





has dramatically raised the 





standards by which all other color monitors will be judged. 


NSyhc eh @ regatered I 9f NEC Mome Erectromes (USA) ing 


_For literature, eall 1-800-826-2255. For technical details call NEC 


NEC 


Home Electronics (USA) Ine. 1-800-FONE-NEC. 


©1989 NEC Home Electronee (USA} Inc 
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Keep your power at hand, no 
matter where your computer Is. 
Master Piece. Remote. 


Ifyou use an IBM PS/2° 
Model 60, Model 80, or 
other PC that doesn’t sit on 
the desktop, Master Piece 
Remote is the perfect power 
center for you. 

Like all our power centers, 
it protects and organizes 
your entire system. What 
makes it unique is its two- 
part design. Its Outlet Strip 
hides behind your desk, 
while its Remote Control 
keeps your power switches 
in easy reach. 

Master Piece Remote 
organizes your power with 
five outlets, a master switch, 
two individual switches, 
and one continually pow- 
ered outlet. 

And it protects your en- 
tire system with heavy duty 
surge suppression and 
noise filtering circuitry, two 
phone jacks for modem/ 
phone line protection, and 
an anti-static nameplate. 
All for just $169.95. 

Call 800-535-4242 or 
212-475-5200 for a dealer 
near you. Orwrite tous at 
Kensington, 251 Park Ave. 

( | South, New York, NY 10010. 


- ; 
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Wi : f KENSINGTON < 


f 


LHe | A Setting new standards 


of performance. 
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VIEWPOINTS 


ADVENTURES 
IN CYBERSPACE 


Journey through the cyberspace of on-line communications and meet the people who inhabit 
this brave new world. A PC and a modem will take you there. 


% 


ee 





n William Gibson’s Hugo Award—win- 
ning 1984 science fiction book, Neuro- 
mancer (the ultimate hacker’s novel), 
characters in a future world ‘jack in’’ to a 
parallel reality of ‘‘cyberspace.’’ Some- 
what like the hallucinatory but real worlds 
of the shaman in Carlos Castafieda’s tales 
of the Yaqui Indian sorcerer Juan Matus, 
Gibson’s cyberspace has complex (and po- 


tentially deadly) intersections with the or- | 


dinary world of experience. 


CLOSE ENCOUNTERS After many 
months of spending 2 or 3 hours a day 
reading and sending messages on PC Mag- 
Net and CompuServe, I have been struck 
recently by the degree to which intense im- 
mersion in on-line communications 
evokes aspects of the cyberspace world 
that Gibson describes. Just as Gibson's 
characters encounter one another some- 
times in cyberspace and sometimes in ordi- 
nary reality, one encounters others in the 
on-line world as well as in real life. There 
are even people I’ve encountered almost 
daily for weeks now whom I have never 
met—except electronically in the form of 
ASCII text strings. 

If graduate departments of sociology or 
anthropology were on their toes, they’d be 
doing studies of this emerging electronic 
society. It isn’t often that one has an oppor- 
tunity to be a participant/observer in a radi- 
cally new form of human society. What 
makes it even more interesting, however, 
is that new cyberspace communities like 
PC MagNet’s are almost certain to become 
anormal part of human life as we approach 
the year 2000. 





Already, electronic information ser- 
vices, electronic-mail systems, and bulle- 
tin boards are in daily use by hundreds of 
thousands of people. In addition to major 
services like CompuServe, MCI Mail, 
Dow Jones News Retrieval, The Source, 
and others, there are hundreds of small 
local bulletin board services for various 
user groups. 

With no more than a personal computer, 


| a modem, a telephone line, and software 


like Fort Lauderdale, Florida-based Ga- 
lacticomm’s The Major BBS, anybody can 
create a cyberspace domain. And, indeed, 
more and more businesses and individuals 
are doing so all the time. 

Yet all of this is barely the beginning. 
As even more-powerful PCs and commu- 
nications capabilities become more widely 
affordable, large segments of the world’s 
population will be able to meet one another 
and exchange information electronically in 
cyberspace. 
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MEET ME IN CYBERIA? Before the 





end of the next decade, high-school stu- 
dents from the U.S., Europe, China, Rus- 
sia, and maybe even Afghanistan will be 
able to meet in cyberspace through com- 
puter communications. Businesses will 
routinely rely on intemational messaging 
and conferencing systems for coordinating 
their sales forces, for communicating with 
customers and suppliers, and for monitor- 
ing market trends. 

In fact, the basic pieces are already in 
place for a major explosion in cyberspace 
use. The astonishing speed with which 
digital facsimile transmission has been ac- 
cepted and has transformed the way busi- 
ness is done is an indicator of how rapidly 
things can happen once the time is right. 

What’s more, the stunning success of 
fax has very likely prepared the way for the 
acceptance of modem-based computer 
communications as well. Fax—by work- 
ing its way into the local drugstore, ac- 
countant’s office, and lumberyard—has 
awakened even small businesses to the po- 
tential of electronic communications. 

With continued advances in modem 
technology making transmission speeds of 
2,400 bits per second or faster readily af- 
fordable, signs of a major acceleration in 
use are mounting. And, although ordinary 
phone lines are limited by the 19.2-kilobit- 
per-second (uncompressed) upper limit of 
RS-232 communications today, the phone 
companies’ promised Integrated Services 
Digital Network (ISDN) and eventual fi- 
ber-optic local connections are likely to 
raise those limits substantially in the fu- | 
ture. 


Mustranon: Rob Colvin 
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@ WILLIAM F. ZACHMANN 


FORA FORAYS But even the current 
technology is enough to create entire com- 
munities in various parts of cyberspace. 
PC MagNet is typical of these. There, not 
only do more than 50,000 PC Magazine 


menor) f and Ap ter 
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VIEWPOINTS 


readers, writers, and editors exchange 
ideas, information, and opinions about in- 
dustry topics, but they also discuss an 
enormous range of “‘extracurricular’’ top- 
ics such as music, philosophy, and poli- 
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tics. CompuServe forums (or ‘‘fora’’ as 
they are called in cyberspace) cover as 
wide a range of topics as there are people 
willing to participate in them. Whether 
your interest is fine wines, race cars, reli- 
gion, investments, comic books, litera- 
ture, the law, or scuba diving, there is a fo- 
rum foryou. And if you are interested in an 
area for which a forum doesn’t exist, you 
can probably convince CompuServe to set 
one up, provided there are enough other 
folks willing to use it. 

If you’re a cyberspace traveler already, 
you know what I’m talking about. If 
you’re not, then you are missing out on a 
terrific opportunity to participate in the 
early development of the information age. 


"BURBS: THE SEQUEL Modern elec- 
tronic-information services are creating lit- 
erally a new dimension of society. The 
communities that form in services like PC 
MagNet and CompuServe are just as much 





a Whether your interest 
is race cars or religion, 
there’s a CompuServe 
forum for you. 


a part of the future evolution of modem so- 
ciety as were the movements from the 
farms to the cities early in this century or 
the development of the suburbs after 
World War II. The difference is just that 
the newer communities are developing in 
the cyberspace of digital electronic com- 
munications rather than in the physical 
space of real estate. 

The exciting thing about this latest mi- 
gration, however, is that anybody can par- 
ticipate without leaving the office (or 
home). All that is required for a modern 
cyberspace traveler is a personal computer 
with a modem. And, unlike Gibson’s cy- 
berspace world or Castafieda’s world of 
the shaman, the possibilities of mortal dan- 
ger are extremely small. The risks one 
takes are the more ordinary social risks of 
encountering a new group of people in a 
most novel and unusual manner! Pu 








Our Products 
Speak for Themselves 


CO" products speak for themselves. Loud and clear, they say 
“quality, reliabillty and performance.” For more than 20 
years, Monolithic Systems Corporation has manufactured superior 
computer products for OEMs and corporate end-users. Our ad- 
vanced memory boards, motherboards, and serial port expansion 
boards are designed to meet the exacting demands of power users. 
For products that say “quality,”’ look to MSC. 
JustRAM Memories 

MSC supplies JustRAM memory boards from 1MB to 16MB per 
slot, builds custom memory subsystems with one gigabyte or more 
of DRAM, and also manufactures individual SIP and SIMM memory 
modules for a variety of standard microcomputers. 

MicroFrame Motherboards 
MSC MicroFrame motherboards are available with 16, 20 or 


25MHz 80386 and 386SX processors, some with the added advan- 
tage of cache, and with up to 16MB of 32-bit RAM on board. 


Connect I/O Boards 

MSC’s Connect series of intelligent serial port expansion boards 
adds four, eight or sixteen serial ports per board. 

Systems integrators can put it all together using MSC’s new line 
of enclosures as platforms for building high-performance systems. 

MSC backs its products with some of the best warranties on the 
market: three years on motherboards, five years on memory boards 
and lifetime on memory modules 


CALL TODAY: 1-800-525-7661 


YS Monolithic 

Astemy cove 

7050 South Tucson Way Englewood, Colorado 80112 
(303) 790-7400 FAX: (303) 790-7118 


MADE IN THE USA ° Now authorizing resellers. 


Attention Government Buyers: MSC products are listed on the GSA schedule. 
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LogiMouse .. 

LogiMouse w/Paint Show 

Logi Buss Mouse w/Paint Show 
Logi Buss w/Publisher....... 
LogiMouse w/Logi Cadd 
Logi Buss Mouse w/Logi Cadd . 
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Ask Sam 

Clipper .. 

Data Perfect . 
dBaselV ......... 
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Foxbase 386 ............ : 
Foxbase Plus 
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Nutshell Plus 
Paradox3.0............ 


Quicksilver Diamond ...... . 
R:BaseForDDS..........-. 
Rapid File . 
Revelation Adv. ........... 
VP Expert 
VP Info 















Dollars & Sense 

w/Forcast .... 
Tobias 

Managing Your Money 5.0 
Auto Sketch 
Design CAD . 
Generic CAD Level 3 
Generic CAD 3D 


Solid Modeling 
MathCAD. ..... 
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Word (Microsoft) .... ..179 
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Fastback Plus . . 98 — Dption Board Deluxe .. $99 Won d Perfect ibrar VB... Me 
Formworks wiFi 81 MSMach 20 Memory Plus... 309 Wordreriect rary. ......., 
Fastrax .. .32 MS Mach 20Baseboard..... 308 Wordstar Pro Pack 5.0 . . 189 
Grasp . . Tl Masterpiece ............ 79 Wordstar 2000 Plus3.0..... 248 
H-Test Format 44 Masterpiece Plus ........... g2 Wordstar 2000+ Legal.... . 264 
ee 183 Summasketch 12 12+... . 335 TRAINING 
nes ae ys Summasketch 12x 1B....... 579 Chessmaster 2100 _ $30 
Mace Utiities ........... 47 Chuck Yeager 
Microsoft Windows 2B6 .. ... 59 Adv. Flight Simulator 27 
Microsoft Windows 3B6 ..... 115 Maxell 3 DS/DD (100)... ... $120 Mavis Beacon 
Norton Commander ....... 8 3% High Density (100) 289 Teaches Typing ..... .. 28 
Norton Advanced......... 69 5%4DS/DD (100)...... 60 MSLeamingDDS ........... 29 
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Right Writer .. 46 DS/DD (Case) ............ 49 PCDDS3.3....... ... 9 
Sidekick Plus ........ 125 HD/DataRescue (Case) ..... PCDDS: 40 eee 115 


$58 | LogiMouse w/Publisher . 9§ 
69 7 tog H-RezBusmouse (New Shape)... 82 
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First Publisher 

First Graphics . 
FirstChoice ...... 
Professional Write . . 
Professional File 
Professional Plan 
Harvard Graphics 
Harvard Project Mor. III. 
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Wa Do Not Charga Your Card Until Your Order is Shipped 
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Carbon Copy Plus $106 
CompuServa 

Subscription Kit . 19 
Crosstalk XVI ..... 87 
Crosstalk Mark IV . . 109 
Diract Access ........ . 
Magic Mirror ............. 53 
Mirromtitr. sme es os 49 
PC Anywhere lll ....... 62 
Procomiimernr 65. 45 
Ramidta 2e rece cos ac 87 
Smartcomll .........0.... 79 
Smartcom Ill............. 136 
ANW/286 2.12 $1745 
EES Wea... . 899 
SFT NW 2862.12 ......... 2975 
Noval: reece Call 
PC ItMouse w/Paint 

(Buss or Sarial).......... $81 
PC tt Mouse w/Autosketch 

(Buss of Sarial}........... 97 
Omni Mouse ............. 42 
Microsoft 

Buss Mouse 1.0 .......... 95 






Sarial Mouse 1.0.... 
Buss Mouse w/CADD . 
Serial Mouse w/CADD ... 109 
Buss Mouse w/Windows . . 125 
Seria! Mouse w/Windows 125 
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ORDER LINE 


SPECIALS 


Microsoft PC Excel 


MS Fortran Compiler 4.0.. 266 Microsoft Project 4.0 
Lattica Compilar ........ 265 Suparproject Expert 
(UCSD) ..2. 0 cake... J 55 Timaline3.0 
Assemblar (Microsoft) .... . 68 
Cambridge Analyst 
Compiler (Microsoft) ..... 179 HAL........... 
PlanPerfect ............. Lotus 1-2-3 Var. 2.01 . 
Quick Basic 4.0 . Lotus Aganda 





Lotus Manuscript .... 
Ryan McFarian Fortran ....375 MS Excel 
Ryan McFarian Cobol .... . 578 MS Excel/Mach 20 Bundia 820 


Microsoft Word 4.0 


Enable OA . $467 Adobe Iilustrator/ Deluxa Paint ............ 
Framework Ill .409 Windows $329 Designar ... sees 
MS Works ................88 NewsmasterIl.... 3g DrawPlus ... tees 
Smart Software Systam ...454 Pagemaker30 .... 45g EGAPaint .............. 
Symphony...........00.0. 409 Publishers Paintbrush 132 Freelance Plus .......... 
Publishers Typa Foundry. 227 Gam Draw + ae vaROERIne 

Ventura Publishing ...... Re oe gs os 

Ventura Publishing Pro ....as3 News Room Frofassional . 

MS Basic Compiler . $178 PC Paintbrush + ........ 
CCompilar (Microsoft) .... 266 Printmastar Plus......... 
Cobol Compiler (Microsoft) 531 PrintShop .............. 


$295 Publishars Paintbrush .... 
408 Publishars Type Foundary 
348 ~Timalina3.0 ............ 
VP Graphix ............. 


8 
” ACCPAC Easy 


299 ACCPAC BPI...... 
238 Bedford Accounting . 


299 


Turbo Basle............... 82 MSMultiplan40......... 118 One Write 

Quattor so. s occa 48 WRAP, Payroll ...... 
Turbo C Pro.... Supercalc5.............. 305 Peachtreall............. 
Turbo Pascal5.0........... 88 TwinAdvanced........ -- 62 Quickan........00...0.. 
Turbo Pascal Dev. Library . 228 Twin Classic 32 ~TimaSlips .............. 
Turbo Pascal Pro ......... 152 VP Plannar .47° TimaSlips Il) ............ 
Turbo Prolog .............. 88 VP Plannar Plus 112 TimaSlips Acct Link ..... ‘ 


DAC Easy Accounting .... 
218 DAC Easy Bonus Pack. ... 

DAC Easy Peyroll........ 
One Writa Plus Mastar2.0 117 
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Pictured Above PC/XT Turbo # 


1:T-.. SEUET ERE 


PC/XT TURBO 
JOMHz, 640K Memory, 150 Watt Power Supply, 
Keytronics Style Keyboard, 1-360K Drive, 
AT Style Case, Monographics Card w/parallel 
Printer Port, Clock Card w/Senial Port, 
Mono Monttor w/Swivel Tilt Base 


$709 


System w/2 Dives... ne 
System w/t. 20 MG D . i 
System w/1-30MGOrve...... 0... 1012 


COMPUTERS 
PC/XT Turbo 
PC/XT 640K 1 Drive ........ 0... . $549 
PC/XT w/640K & 2Ortves......... 625 
PC/XT w/640K & 1 Drive & 20 MG. 833 
861 


nn: SSvETERE 


PC/386 
16 MHz, 1024K Memory, 
200 Watt Power Supply, 
Enhanced Keyboard, 
1.2 MG Floppy Onve 


$1878 


System w/12 Floppy &40MGOrive .. $2285 


Pictured Below PC/368 © 


MONITORS 
MIT Amber Monitor W/SW Tilt 
MIT Color Monitor 
MIT EGA Monitor 
MIT VGA Monitor . 


DISPLAY CARDS 


a 


eee 
RAPED PEMPREPAR | 


PC/286 TURBO 
12 MHz, 1024K Memory, 
200 Watt Power Supply, 
1.2 MG Floppy Onive, 
Enhariced AT-Styte Keyboard, 
EGA Monitor, AT Multi /0 Gard, EGA Card 


$4710 


System w/1.2 Floppy & 40 MG Drive .... $2090 


I/O CARDS 
MITHDSerialClock ..... 
MITI/O Serial-Parallel . 

MITAT Multi [/0 
MITXT Multi 1/0 














Atpa 

Allegro 

Other Models . 
AST 

Turbo Laser 
Brother 
| HUL-8E Lazer 
| HR40 


M-1109 
Dther Models 
Citizen Printars 
1200 .. 


100. 
Other Models . 
Diconix 150 
Epson Printers 
X850 .. 
FX1050 .. 
Los00.... 
Logso.... 
LO10S0....... 
Lx800..... 
| _ Dther Models 
| Hewlett-Packard 
DeskJet..... 
LaserJetlID ..... 
Laser Jet Series II 
Paint Jet . 
ScanJet. . 





Computer Too! Kit 
Disk Bank w/Lock 
Joystick ... 
Keyboard Drawer 
Curtis 

Anti Static Mat 

Ruby Plus... . 

Ruby Surge Suppressor 
TARGUS 


LAPPAC Portable 
ComputerCase ... . 


Avstex EFAX 88 
Brother 150 
Cenon 
Faxphone 8 
Faxphone 15. . 
Faxphone 20 . . 
Faxphone 25 . 
NEC Multifax 
Multifax2 . 
Sharp UX 80 .. 


AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 





Silent Writer 

Okidsts 172 

182 Turbo... 

B20) <u 

Bdb sc 

390... 

391... 

Laserline 6 

New Lasers 

Panasonic 1092! 

1124 Hee 

1180 . 

1191. 

1524! ee 

1595) seems: 

Laser 4450... 

Other Models 

Star Micronics 

NX 1000 Rainbow 
NX1000........ 

NX 2400 . 

Dther Models 
Toshiba Express Writer 311 
PageLaser............ 
QtherModels.......... 


Plus 
20MG . 
40MG.. 
HST9600 
Passport 20 


Complate 
4800 . 
9600 ..... 
Communicator 


Anchor 1200 8 w/sottware 
T2000 EXT. .. ee 
2400 8 w/soitware 
2400EXT ....... 

Haves 
‘EAU ae ere 
12008 ... 

24008 . 
2400 EXT 

Promethaua 
12008 w/Sottware 
24008 w/Software 
2400G Sian 

US Robotics 
Couner 2400 . 
elt a 2400E (MNP) . 

HST 
SPORTSTER 24008 
w/softtware . 











Amstred 
PPC 640-2 
AST 
Brave... 
Brave 45 . 
NEC 
Multispeed Evil 
Multispeed HD 


| Toshiba 


T1000 . 
T-1200F . 
1200F8. . 
T-1600..... . 
T3100E 
132005. 5... 
T-5100 . 
T-5200 
Zenith 
Supersport 20 
Supersport 286 


Amdek 210A 
410 . me 


NEC 

Multisync 2A 
Multisyne 30 . 
Multisync Plus 
Multisync XL . . 
Monographic System 
OtherModels ..... 
Princeton 
Ultrasyne ....., : 
Ultrasyne 16 .... 
Max 12 . 

Max15 . 

Ssmsuni 
Mitsubishi 
Diamond Scan 12 
Diamond Scan 16” 
Zenith 

1096). cao 


NOVELL 
Altec Passive Hub 
AQUILA 8 Port Active Hub 


AQuILAArcnet Card .... 


SMC Mal 130 Arcnet Card 


Completa 400 
Full Page . 
HalfPage.. .. 


Keytronics 
KB5151 . 
K85153 .... 
K8101 Plus . 
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1-800-426-6659 


Bernoulli Box 
10 Me 





605 
145 


$295 
370 
4&9 


$119 
150 
85 


bata Int, 20 MG . 
Sesgata 

20K MG wi pean con alee 
251-1 40 MG 

30MG HT ....... 
40 MG w/Controller ... . 
OtherModels . . 
Teac 1.2MEGAT .. 
Floppy XT 
Toshiba 

350r720K 

350Dr 1.4 


AST 
Hot Shot 
Rampage 2/256K 
Rampage + 286 
Rampage 2/286/512K 
Ram Vantage . 
Six Pack Plus w/384K . 
AT Rampage w/512K 
VGAPlus.......... 
Other Models 
ATIVGA 
VGA 256K 
EGA Wonder 
Harcules Colos Card 
Graphics Card Plus . 
Incolor .. sseele 
inte! 80267-6 
80287-10 
80387-16 
8087-2 . 
Above 8oard Plus 
Inboard 386 PC . 
Inboard 386 AT 
Multisync 2A . 
Multisync 3D 
Orchid Designer 800 
ProDesigner...... 
Pro Designer + 
Tiny Turbo . 


Other Models 

Paradise 
Autoswitch 350 
Autoswitch 480 
VGA 


VGA+ 16... . 
VGA Professional 

Video-7 
Fastwrite VGA 
VGA. 


Vepa Deluxe 
-HAM ...... 
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With VM/386 Multitasking, 
Each DOS Stands Alone 





Unlike multitasking environ- 
ments which force each task to share 
one copy of DOS, VM/386" is the 
only 386 control program which 
provides complete task independ- 
ence. With our virtual machine 
architecture, designed specifically 
for the 80386 microprocessor, you 
can even crash and reboot an ap- 
plication—without affecting any of 
the others. Richard Eckhouse of 
IEEE Computer said “Unlike 
other such systems, VM/386 not 
only works well, but seems to be 
unbreakable.” 

Each virtual machine is just like 
astand-alone PC, complete with its 
own copy of 





for adjusting the performance and 
operation of each virtual machine.” 

'VM/386 gives you other kinds 
of flexibility, too. You can set 
V/O privilege level and interrupt 
priorities so multiple devices 
can be run simultaneously and 
efficiently. You can adjust the 
amount of memory used by 
each application, including 
extended and expanded 
memory. VM/386 even 
eliminates “RAMcram,” 
because you load each appli- 
cation in its own virtual machine. 

And, most importantly for any- 
one trying to control complicated 

systems, you can adjust time 


PC-DOS or <= tess Pocessars ime—J~ slices down to the milli- 





you, not an Ss 
imitation). So 
each virtual machine in your 
multitasking environment gets its 
own terminate-and-stay-resident 
(TSR) programs, AUTOEXEC, 
and CONFIG files. 

As Namir Clement Shammas 
said in our Byte review: “VM/386 
provides you with excellent control 


© 1000 IGC. VM386 9 2 Iredemark ot IGC. 386 is a Irademark ot intel Corp 


> MERGE 


.. second level. Developers 
are using this feature to 
update virtual machine 
performance “on the fly.” 
Another significant capability 
of VM/386 is the ability to run 
graphics and communications 





programs full-time in the back- 
ground. VM/386 supports MDA, 
Hercules, 
EGA, and 









tuns Novell, 3COM, 
and IBM Token Ring 
networks, and micro- 
to-mainframe communications. 
Why wait for a “new” operating 
system, and its inevitable compati- 
bility and “first-release” prob- 
lems? With VM/386, 
it takes only a few 
minutes to set up a 
fully-configurable, 
DOS-compatible 
multitasking envi- 
ronment on your 


Call today: IGC, 
4800 Great Amer- 
ica Parkway, Santa 
Clara, CA 95054 
Telephone: 408-986-8373, or call 
Toll Free: 800-458-9108 
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ANY DAY NOW: 


ENGINES 


OF THE FUTURE 


There’ s nothing like buying a highly touted “‘platform for the future’’—especially if the 
platform rusts out before the future arrives. 


told the salesman at Hondler Mo- 

tors. ‘‘What’s the story on this 
one?’ The Chivey Gorp that Dad was 
pointing to had the lowest sticker price in 
the place—and was still no bargain. 

‘‘Good transportation,”’ the salesman 
said disdainfully. ‘*All new this year, 
bumper to bumper.” 

Dad went over and opened the hood. 
‘‘New? This is the same underpowered 88 
cube engine you've had for years!”’ 

“Look closer. It’s actually a super 86. 
Extra valves,”’ the salesman puffed. ‘‘Six- 
teen instead of eight.” 

‘*So that'll do what?’’ Dad snorted. 
‘*Make it go 56 mph instead of 5S? And 
the body’s narrower than it used to be. ] 
could never get this fat butt of mine in.”’ 

‘*Easier to park.’’ The salesman 
smirked, **But when you get down to it, 
you're absolutely right—the Gorp is not 
state of the art. Come take a look at our 
new line of III cars. Here’s our Chive-au- 
lait Il.’’ 

“Looks like one of last year’s mod- 
els—what was it, the Luger, the Daisy, 
the Spud Pistol?—only smaller,’’ Dad 
jested. 

“Downsizing is a reality we all have to 
live with,”’ the salesman sniffed. ‘‘But this 
Il car is different in every possible way."” 

My father rolled his eyes and cracked 
the hood. ‘‘This has the same lousy 286 
motor that’s been around for years.”” 


a looking for a vehicle,”’ Dad 


BUILT-IN OPTIONS § ‘‘But it’s driving 
a whole new platform for the future. First, 
look at this sticker: lots of options are built 


right in. Last year, a temperature gauge 
was an extra-cost option; this year it’s 
standard. Last year we charged extra for 
the map light; this year it comes in every 111 
we sell.”” 

**Thrilling,’’ Dad said impatiently. 

‘*That’s just the beginning.”’ The sales- 
man reached into the car and tugged at the 
steering wheel, which came right off. He 
held it up like a trophy. **Modularity. 
That’s the vision. Every available option 
just snaps in. You can customize it exactly 
the way you want. If you change your 
mind, you can make adjustments in sec- 
onds. You don't need a wrench. You don’t 
need a screwdriver.” 

‘‘And neither do the guys who swipe 
parts,’’ Dad retorted. *“‘How often do I 
change steering wheels, anyway?”’ 

“That's not our real selling point,”’ said 
the salesman, unruffled. ‘This is.’’ He 
opened a little flap on the rear deck. 

**What is it?”” Dad asked. 
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“The Macro Connection Link.”’ The 
salesman beamed. ‘‘MCL. There’s anoth- 
er socket up front and two more inside.’’ 

‘*What does it do?”’ 

An MCL brochure magically appeared. 
**All the details are here. In the future there 
are going to be only two kinds of cars: 
those with MCL and those without it.’’ 

“But what's it for? What good is it?’” 

“I’m sure you realize that Generic Mo- 
tors has one of the largest R and D opera- 
tions in the free world. The MCL means 
your car is ready to hook up to any new de- 
velopment that comes out of the labs."’ 

**Like what?” 

“The only limit is imagination.’’ He 
pointed to a picture of an impending head- 
on collision. The Chivey III had high-tech 
rays flashing out from it. *‘This is a special 
superconducting magnet that repels on- 
coming cars in the event of a collision. 
Without MCL, you’d never be able to add 
it to your car. With MCL, you'll just hook 
right into the new technology.” 

Dad whistled. ‘‘Now that really is 
something. How much does that cost?"” 

‘Impressive, huh? My kid calls it Star 
Wars.”* 

“*How much?”’ 

“*Still in the labs, 1’m afraid.”’ 

Dad frowned and looked down at the 
brochure. ‘*What's this? Wings?’’ 

The salesman beamed. ‘‘Imagine rush- 
hour traffic. Our Aero III module will take 
you from zero to 60 feet up in 20 seconds. 
But not with low-end models like the 
Gorp. It will only plug into the MCL.” 

“You're telling me this gutless 286 will 
be able to generate enough power to fly?” 





| 
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‘*Well, that’s not guaranteed. You 
might need one of our 386s for acceptable 
performance.”’ 

‘But I could plug that in later on. It’s 
modular, right?”’ 

“] think you misunderstood. The en- 
gine is definitely not removable. That’s 
why we suggest you consider the bigger 
models if you’re thinking about something 
like the Aero down the road.”’ 

“‘Is this Aero thing available now?”’ 

“It’s in the experimental stage. But I 
suspect you’ll be seeing it before the tum 
of the century.”’ 

“The turn of the century! That jalopy 
will have rusted through by then!”’ 

‘Not if you have our MCL-based ion- 
generation rust protector.”* 

“*What will that do?’’ 


“It will bathe your car in an invisible | 


shield of ions that will prevent rust before it 
even starts.”” 
“*How much will that cost me?”” 





VIEWPOINTS 


‘‘When we bring it to market, you can 
bet itl] be highly competitive.”’ 

“‘Look,”’ Dad growled, *‘what can this 
MCL do for me right now, today?”’ 

“It protects your investment in automo- 
tive technology from becoming obsolete.”” 


‘Speak English. What plugs into these | 


MCL outlets, anyway?”’ 

‘There are dozens of MCL options. Ra- 
dios. Car phones. Digital clocks. And with 
MCL, you can use them all at the same 
time without degrading performance!”’ 

“*I can get those on any car and they al- 
ready work just fine all at once. Are these 
cheaper, or what?”’ 

The salesman coughed. ‘‘I believe 
you'll find them fairly priced, considering 
their value.”” 

“In other words, expensive.’’ 

The salesman gagged. ‘‘Uh, yes.”” 

It was pretty much the same at the 
Kreutzer and Dorf showrooms. You could 
get the old low-end cars they'd been churn- 


| ing out for years, or ‘Cars of the Future’’ 

with something called ‘‘FICA.”’ 
| As far as Dad could figure, FICA was 
| just like MCL, except you could plug in 
| the digital clock or radio, or even the spark 
plugs, from your old trade-in. But nobody 
was actually doing that, in part because 
dealers found it was tough to sell used cars 
with big holes in their dashboards, and in 
part because you had to get on a waiting list 
to order FICA cars—they weren’t avail- 
able just yet. 

So Dad ended up with a car that looked 
exactly like his old clunker. The Chopstick 
is dependable and so cheap Dad could af- 
ford a hot 386 engine—after all, it came 
from Taiwan. 

Dad doesn’t seem to be real worried that 
his trade-in value will be affected by Cars 
of the Future. But he is a little concemed 
about rumors that standard equipment on 
next year’s Chopstick will include a mon- 
ster 486 under the hood. Pe 











pull-down menu interface. 





If navigating the function key jungle of 
WordPerfect is more than you bargained for, 
let us suggest The Perfect Addition. With 
The Perfect Addition, you'll have easy access 
to WordPerfect commands from a pop-up, 


Powerful customization features let you 
tailor the menu to your needs; even add your 
own custom macros! Then execute them 
using familiar pull-down menus, highlighters, 
and shortcut keys. Or, if you prefer, use your 
Microsoft Mouse or compatible. Get more 
from WordPerfect versions 4.1 through 5.0 


Menus for WordPerfect 
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The easy to use pop-up menu for WordPerfect. Features include 
a repeat key, a pop-up reference window for commands and 
macros, shoricut keys for easy selection, and selectable bot keys. 
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with The Perfect Addition. Ask your dealer or VISA/MasterCard/COD accepted 


order direct today! Just $54.95 plus $4.00 s/h. P.O Box 4104 © Salt Lake City, UT 84110 © (801) 596-0091 
CIRCLE 142 ON READER SERVICE CARD 
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POWER TOOLS FOR 






THE THINKING GLASS. 


You’re paid to think. 
Sure, you play many important roles 
for your com eats But most important, it’s 


the ey you 
this fast. 
One way to get a little farther, a little 
faster, is to consider making the NEC Power- 
Mate® 386/20 and PowerMate 2 part of your 
corporate climb. Because both help you do a 
faster, more thorough job of working and 


g. 

The PowerMate 386/20 is the one for 
sophisticated users with advanced applica- 
tions. It’s got the muscle and speed 
(20/8 MHz) to work with all off-the-shelf 386 
software, including Windows/386;"* UNIX® 
and XENIX® The power, storage and 
memory (up to 16 MB) to function asa file 
server. And add any one of a broad range of 
peripherals and you’re ready to tackle 


that’s taken you this far, 


Ca carrer est comemstcatore 





complex financial modeling, engineering or 
designing, as well. 

The PowerMate 2 was born to acceler- 
ate your climb to the top. It’s expandable. 

It’s 80286-based and runs at 10/8 MHz. And 
it handles the day-to-day chores by deliver- 
ing more than enough memory (up to 10.6 
MB) and storage to breeze through spread- 
sheets, project management, even desktop 
publishing. 

Naturally, both power tools are part of our 
complete family of compatible, top-quality 
PCs. All backed by a $22 billion company. 

To learn more about power tools for the 
thinking class, call us at 1-800-NEC-INFO. 

(in Canada, 1-800-343-4418). You’ll be 
making a call that 

shows you’ve 

really done some & Pris 


NEC Information Systems, Inc., 1414 Massachusetts Ave., Dept 1610, Boxborough, MA 01719 


‘Software compliments of Theee D Graphics, Inc PowerMate is a regutered trademark of NEC Corporation. Windows/386 is a trademark and XENIX is a regutered trademark of Microsoft Corporanon. UNIX 19 a regestered trademark of AT&T. 
Tanel ts « registered trademark of Intel Corporation © 1988 NEC Corporation. 





A Perfect Defense Doesn't 
Have To Cost Billions 


From the man who wrote the book on data recovery 
comes the premier software defense against data 
loss. Mace Gold offers 17 programs to help safe- 
guard your data and keep your hard disk running 
reliably and efficiently. 


On guard with Mace Gold you have, foremost, 
Mace Backup, a fast, convenient, fail-safe way to 
save and restore hard disk data. Remedy stands in 
reserve, ready to find and automatically fix the 
inevitable weak spots on your disk before they can 
threaten valuable files. POP our power-out protec- 
tion software, can carry you past brown-outs, black- 
outs and keyboard lock-ups. And Vaccine stands as 
a final line of defense against “bombs; “viruses?” 
and the odd “trojan horse” 


No defense is perfect if it can’t recover, and Mace 
Gold provides what you would expect, the best data 
recovery there is. UnDelete and UnFormat offer 
flawless recovery of deleted files and entire disks. 
TextFix and dBFix go beyond simple ASCII 
retrieval to automatically find and rebuild lost, corrupted 
or damaged word processing and dBase files with- 
out losing precious format information. And now 





Mace Gold is a trademark of Paul Mace Software 


[me (Ul miylelec) 





there's MUSE, a sector editor intelligent enough to 
teach you, and packed with enough recovery power 
to resurrect the “deadest” of disks. 

Of course, the best defense is still a strong of- 
fense, and Mace Gold gives you just what you need 
to keep your system moving fast and efficiently. 
With fast disk caching in regulary, extended or EMS 
memory, quick and reliable file consolidation with 
UnFrag, and directory sorting and squeezing, Mace 
Gold can minimize wear and tear on your disk— 
and your fighting spirit. 

For all this, PC World awarded Mace Gold “Best 
Buy” This signifies an exceptional balance of features, 
performance, ease of use, and price when evaluated 
against the competition under 
everyday working conditions. 

Add the benefit of having a 
company that specializes in 
recovering the unrecoverable 
working for you, and you'll 
never find yourself having to 
think the unthinkable about the 
safety of your precious files. 





SOFTWARE 


400 Williamson Way Ashland, OR 97520 
(800) 523-0258 » (503) 488-2322 


CIRCLE 236 ON READER SERVICE CARD 


For price, versatility, and sheer power, 
the 80386 microprocessor, more than any 
other chip, fulfills today’s expectations 
and leaves plenty of room for the de- 
mands of tomorrow. PC Magazine’s 
editor-in-chief Bill Machrone explains 
the magazine’s backing of the best 
_ microprocessor yet—and why there’s 
“no reason left to look elsewhere. 
sv, ; 
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@ 80386 DESKTOP PCs 


As you read this, let’s join ina moment of 
silence for a dear, departed friend, gone 
before his time. It wasn’t easy for the little 
guy, bom, as he was, brain damaged. But 
he and millions of similarly afflicted breth- 
ten enriched our lives despite their tragic 
limitations. They nearly overcame the 
odds. But in the survival of the fittest, the 
inevitable happened. They were pushed 
aside—killed, as it were, by their own par- 
ent, Intel. Yes, the sad little 80286 never 
stood a chance. 

Even as I write these words, however, 
thousands of 286-based machines are be- 
ing purchased, many of them from the ad- 
vertisements in this magazine. We’ve 
risked becoming tiresome as we repeat the 
litany: don’t buy a 286-based machine. 

Sure, the 286 did a lot of good comput- 
ing for us. The original PC AT finally ele- 
vated the IBM standard into the realm of 
true 16-bit computing. It showed us what 
protected mode was all about. It proved 
that 8 bits were not enough for seemingly 
mundane I/O operations. It recalced our 
spreadsheets in one-third the time the old 
XTs took. But that was then; this is now. 

In last year’s August issue, the cover 
read ‘‘Why You'll Never Buy Another 
286.’’ That epitaph, you may know, 
touched off a hue and cry from readers and 
vendors alike. Readers claimed that we 
were too blinded by performance and too 
eager to get them to spend big bucks. Ven- 
dors claimed that we were unrealistic, that 
286 machines were their biggest sellers. 
We in tum responded that it was OK to buy 
286 machines back when we didn’t know 
any better, but now it was like throwing 
good money after bad. 


FIRST NAIL DRIVES HOME = One nail 
in the 286’s coffin is the 80386SX. This 
past January, Inte] made dramatic price 
cuts in the 386SX. The debates continue 
over why the chip maker actually made the 
cuts and the nature of the 386SX’s real role 
in the market. 

Some claim that sales of the 386SX 
were so bad that Intel had to resort to fire- 
sale prices. Others say it was time for Intel 
to go after Harris and AMD (the 80286 
licensees) in a big way. 

At the SX’s original pricing, it couldn’t 
have been a success. There just weren’t 
enough reasons to tum away from the 286, 





and it didn’t lend itself to a new tier be- | 
tween the 286 and 386. But the SX’s new- 
ly aggressive pricing is a success. Several 
compatibles vendors have already made 
plans to become 386-only manufacturers. 
The bottom-of-the-line machines will 
sport 386SX chips, with full 32-bit 386 
machines at the high end. 

PC Magazine columnist Will Zach- 
mann calls 386SX chips ‘‘the castrati of 
computing,’’ referring to the power of the 
32-bit chip’s being cooped up in a 16-bit 
package. In the market, however, it’s 
working out a little differently. Whatever 
the reasons for the price cuts, the bottom 
line is that you can build a 16- or 20-MHz 
386SX-based machine for essentially the 
same price as a 286-based machine. As the 


Way back in 





1987, editor Bill 
Machrone 
was already 
calling the 286 
chip “brain 
damaged.”’ 








386SX price drops closer to that of the 
286, precious few differences remain be- 
tween a high-end 286 and a 386. 

So why would you want a lesser, older 
chip? Yes, the 286 nuns OS/2, but by the 
end of the year there'll be a 32-bit version 
of OS/2. Next year, Presentation Manager 
goes 32-bit. By then, OS/2 applications 
will be plentiful. And you'll be throwing 
rocks at your 286-based hardware because 
the benefits of running PM-based software 
on the 386 will immediately be apparent. 
AN EARLY BIOPSY PC Magazine has | 
been heralding the demise of the 80286 | 
since my column in early 1988 (‘*80286 | 
R.LP.,”’ January 26, 1988), but my un- | 
love affair with the 80286 goes all the way 
back to summer 1987. At Microsoft’s first 
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OS/2 Developer’s Conference, when I 
called the 286 brain damaged, the descrip- 
tion drew applause from most of the audi- 
ence and apoplectic looks from the Micro- 
soft table. 

My comments simply reflected the hard 
reality that the 386 is a far better chip for 
both today’s and tomorrow’s computing. 
The examples I gave at the time still apply: 
the 286 has no inherent way to switch from 
protected mode back to real mode; instead, 
the switching must be done by external cir- 
cuitry that actually resets the chip without 
losing the work currently in memory. The 
switch can also be made by the keyboard 
controller, itself a low-powered micro- 
processor that can be programmed to seize 
control of the 286 as it resets. This is a 
kludge—which, in engineering parlance, 
is no compliment. The 286 further limits 
you to running one real-mode (DOS) task 
or multiple protected-mode (OS/2) tasks. 

The 386 would also seem to be infinite- 
ly better suited for today by allowing mul- 
tiple DOS sessions in virtual 86 mode. In 
truth, virtual 86 mode has been difficult to 
harness by operating system designers, 
who want to deliver more than purely inde- 
pendent DOS machines running on one 
chip. Users want interprocess communica- 
tions in the form of a shared file system, 
clipboard, and messaging. In some ways 
virtual 86 mode provides too much isola- 
tion and not enough centralized control. 
As a result, the leading 386-specific soft- 
ware icrosoft Windows/386 
and DESQview 386—don't use it. 

The 386 makes up for the difficulties of 
using virtual 86 mode by offering compre- 
hensive memory-management capabilities 
that are utterly lacking in the 286. It allows 
fairly sophisticated remapping of memory: 
a major convenience in getting various 
drivers, network monitoring programs, 
and memory-resident programs out of the 
640K that you want to use. Today’s multi- 
tasking operating environments, in fact, 
rely heavily on the 386’s memory manage- 
ment to work their magic. So do memory- 
mapped devices like the Weitek math co- 
processor chip set. 

Finally, for those of you who thought 
that the 286’s 16MB address space was go- 
ing to be enough, it isn’t. Even if you don’t 
have that much real memory in the system, 
the 386 has comprehensive virtual-memo- 









No PLaceTo Go 


You may wonder why PC Magazine has 
devoted all this space to 80386-based 
PCs when 80486-based PCs are just 
around the comer, After all, the rumor 
mill is buzzing over Intel’s latest 

to put a mainframe on a sliver of sil- 
icon—and has been since soon after the 
first 80386 was announced. Many of 
those rumors are pretty solid by now. But 
don’t hold your breath. 

What you might’ve heard is that Intel 
won’t be shipping 486s until well into 
1990, and PCs built around the new pro- 
cessor certainly won’t be available be- 
fore then. Less known, however, is that 
when these are available, most PC users 
won’t be able to take advantage of, or 
even afford, the new generation of PCs. 


THE 46S PLUSSIDE The hottest ru- 
mor of all is the speed of the 486. If you 
think that a 25- or even 33-MHz 386- 
based PC is fast, think again. Word is 
that the 486 is designed to run as fast as 
60 MHz, roughly twice the current maxi- 
mum speeds that 386 processors can 
manage. There’s more: because no in- 
struction is expected to require more than 
one clock cycle for the 32-bit 486 to exe- 
cute (a 386 ordinarily takes one to three), 
a 33-MHz 486-based PC will run the 
same program about three times as fast as 
a 33-MHz PC powered by a 386 proces- 
sor. : 

The 80486 will also increase process- 
ing speed by including an on-chip static 
RAM cache; the 386 requires the exter- 
nal 82385 controller and separate static 


ry capabilities. Virtual memory allows the 
386 to use data not currently stored in 
memory as though it were. It’s only a mat- 
ter of time before operating system design- 
ers press virtual memory into service. 


INSTANT WINNER = The 386 was an in- 
stant winner for a couple of good reasons. 
One was speed. The chip was born at 16 


Tue 486: ALL THAT POWER WITH 


RAM to accomplish the same thing. The 
486’s internal capability will improve 
performance by saving the time required 
to access off-chip RAM cache facilities, 

And if you want even more speed, In- 
tel is developing the N10 version of the 
486. While the so-called RISC (reduced 
instruction set computer) version won’t 
be PC-compatible, it will run three to 
seven times as fast as a standard 486 be- 
cause it contains a smaller instruction set. 


BUT HOW RELEVANT? With these 
capabilities, however, come the inevita- 
ble questions regarding the relevancy and 
practicality of the 80486. It’s widely be- 
lieved, for example, that the 486 will add 
the ability to simulate multiple 286 pro- 
cessors in protected mode, aiding in serv- 


er-to-server network communications 


and running multiple servers on one PC. - 


(The 386 can simulate multiple 8086 pro- 
cessors.) But realistically, who needs 
multiple 286s? Who needs a 60-MHz 
PC? Can a 60-MHz PC even be built? 

Does any single PC user need a 60- 
MHz machine, let alone the N10 ver- 
sion? Sure, if you ask any CAD user, 
you'll get a quick thumbs up. And if you 
ask the staff of a desktop publishing or 
graphics art shop, struggling to keep on 
top of their bit-mapped image files, 
you'll find they want a 486; you can bet 
on it. The RISC version, too. But these 
are niche markets—not the general pub- 
lic of PC users—so the market for 486- 
based PCs will probably be small relative 
to the market for lesser processors. 


MHz, with 20 and 25 MHz in the queue 
and a clear plan to get to 33 MHz. Another 
of its winning ways is that it was designed 
with OS/2 as well as DOS 2 in mind. Other 
than backward compatibility with the 
8086, the 80286 was designed without 
much regard for the software that would be 
written for it. The 386 design, conversely, 
came about with considerable input from 
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It’s a good thing, too, because 486- | 
based PCs are going to be very expen- 
sive. They'll be expensive just because 
the processor itself will be. Intel is mak- 
ing a huge engineering investment im the | 
486, and the will have to re- | 
coup its investment in the chip’s price in 
order to balance the books. 

But that’s not all there is to it. The 
high cost of 486-based PCs will last for a 
Jong time because it won’t be easy for the 
engineers that turn chips into PCs to build 
machines around the 486. Speed alone 
will make this expensive, and the cost of 
building PCs above 33 MHz is expected 
to go up geometrically. High-speed 
RAM that doesn’t even exist yet will 
be needed, as will high-performance 
**glue”’ chips to hold the components of a 
PC ically. 

Then there’s the problem of EMI 
(electromagnetic interference). As pro- 
cessor speeds go up, EMI can cause 
cross-circuit interference and levels of ra- | 
dio signal interference that, if un- 
checked, can wreak havoc im office as 
well as home environments. EMI at these 
levels is difficult to control. 

The 486 will undoubtedly bring us an 


machines for file server applications and 
can bet they'll be the darlings of the PC 
power user set. But if you’re like most 
users, you'll probably not need one for a 
long, long while.-—John Dickinson 


Microsoft and other major developers. 
The 386 was also designed as a rejoin- 
der to the popularity of Motorola’s 68000 
line of microprocessors. Intel engineers 
had gotten tired of hearing about the 
68000’s flat address space (with which a 
program can directly address data any- 
where in memory) and the limitations of 
the 286’s segmented architecture. 













































or many oi us, it seems 

like only yesterday that 
the IBM PC's ROM- based 
operating system, 16K RAM, 
and cassette storage were 
the accepted route to 
personal computing. For 
others, it's memories oi 80- 
column punched cards and 
long, long lines at the batch 
processor. No matter when 
you entered the iast-moving 
world oi iniormation 
processing, chances are 
you'll remember at least a lew 
items in this collection of 
historical milestones. 


WBSO  Holierith card 
1890 

1900 

7970) || Flip-fiop circuit 


1919 


IBM’a 80-column 
punched card 
1928 


1920 


Demonstration of 


color telaviaion 
June 1929 








“~* Another Kind of Memory 


1940 





1950 





ENIAC demonatrated 1960 
at Univaralty of 
Pennayivania 


1946 


First aucceaaful 
point-contact 
tranaiator 
December 1947 


UNIVAC I, tirat 
working computer 
1951 


iBM 701, first 
production model 
IBM computer 
December 1952 


Firat color TV 
commercial aired 
(with 16 aponsora) 
June 1951 


Firat nationwide 
color teiecaat 
(Tournament of 
Rosea Parade) 
January 1954 


Robert N. Noyce 
patenta integrated 
circult 

July 1959 





IBM Selectric 


typewriter 
July 1961 


| CDC 6600, first 
aupercomputer 


| Touch-tone phonea 
November 1963 


- 


rr 


iBM's Syatem 360 
April 1964 


First BASIC program 


runa at Dartmouth 
College 
May 1964 


Firat 256-bit RAM 
chip 
1968 


First Sony Trinitron 
TV aoid in U.S.A. 
1969 


Firat manned moon 
landing 
July 1969 
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Kenbak PC, first 
personai computer 
1971 


Intel 4004, firat 
microproceaaor 
November 1971 


Bowmar Brain, firat 
pocket caicuietor 
December 1971 


First Aterl video 
games 
1972 


HP-35, first aclentitic 
pocket calculator 
January 1972 


<=... = zm 





Xerox Aito, first 
workatation with a 
mouse 

1972 


Wsng word- 
procassing syatem 
1972 


Intel 8080 and Zilog 
280 microprocessors 
1974 


CP/M operating 
system 
Summer 1974 


Blil Gstes, age 19, 
forms Microsoft with 
Paul Allan 

1974 





MITS Altsir featured 
on cover of Popular 
Electronica 

January 1975 


Apple | bosrd 
snnounced 
April 1976 





Last K&E slide rule 
produced 
July 1976 


Apple Il 
June 1977 


HP-01, first 
calculator wstch 
1977 








1980 


Radio Shack's 
TRS-80 computer 
August 1977 









Speak snd Spell 
(child's electronic 
lesrning sid) 

1978 


CompuServe 
founded 
Spring 1979 


Visicalic, firat 
spreedsheet 
May 1979 


Sony Wsikmsn 
1979 


IBM Dispisywriter 
System 
June 1980 


Heyes SmertModem 
Summer 1981 








| Osborne I, first 








) | 1BM PC AT (6 MHz) 
August 1984 








portable computer 
April 1981 
IBM PC 
August 1981 IBM PC AT (8 MHz) 
Lotus 1-2-3 Aprit 1986 
1982 
80386 chip, first used 
Columbia, first clone In Compsq Deskpro 
of IBM PC September 1986 
June 1982 
First compact disk 
player 
1983 
First wrlatwstch 
computer, from 
Selko 
1983 
IBM PC-XT 1BM PS/2 
February 1983 April 1987 
Compaq Deskpro 
386/20 
September 1987 
Compaq Deskpro 
386/25 
June 1988 
Compaq Deakpro 
3868, first PC to use 
80386SX chip 
dune 1988 


IBM PCjr 
October 1983 





Apple Mscintosh 
January 1984 


HP LaserJet 
March 1984 
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Segments actually make it easier to 
write some kinds of programs, such as 
multiuser operating systems. But the 64K 
segment size of the 286 was a woeful 
anachronism. While the 386 also has seg- 
ments, these can be just as big as you 
like—a clear case of having your cake and 
eating it, too. 

Of course, it’s taken time for the operat- 
ing systems vendors to harness the 386’s 
inherent power. We reviewed five multi- 
tasking operating environments for the 386 
in our February 28, 1989, issue and found 
them to be at various points along the path 
to nirvana. OS/2-386 is due out at the end 
of this year, and it will materially change 
the direction of software development on 
the desktop—far more than OS/2 has done 
to date. 

How safe is it to buy a 386 machine? 
What of the compatibility issues, the mem- 
ory architecture, the speed ratings, the 
chances for obsolescence? These are all 
worthwhile concerns, but from a compati- 
bility standpoint, the 386 market has 
turned out to be somewhat of a yawner. 
Writing a BIOS has metamorphosed from 
black art to science, even though the num- 
ber of practitioners remains small. Like- 
wise, only a small handful of companies 
build the logic chips that govern the timing 
and operation of the motherboard. The re- 
sult? Fairly strict adherence to the conven- 
tions first set forth in the PC AT. In fact, 
virtually all the machines reviewed here 
are more compatible than the early 12- 
MHz 286 machines. 


PLENTY ROOM TOGROW Even with 
all this conformity, the manufacturers 
have found plenty of room for innovation 
and differentiation. Memory architectures, 
caches, disk controllers, and expansion 
schemes together ensure ample freedom of 
expression. While the low-end machines 
economize by offering no cache memory, 
the innovators are always angling for the 
hottest performance with new architec- 
tures. Some use ultrafast static RAM. Oth- 
ers use fancy prefetch devices, such as In- 
tel’s 82385 cache controller chip. Still 
others come up with proprietary memory 
control and caching hardware. 

All these measures have a direct effect 
on performance; fortunately, they do not 
affect compatibility. But the design deci- 


sions a manufacturer makes do affect your 
purchases. A 386 using industry-standard 
SIMMs (single in-line memory modules) 
will be much cheaper to upgrade than one 
that uses the manufacturer’s proprietary 
expansion boards or daughtercards. By the 
same token, a proprietary disk interface 
like Compaq’s will cost you more if you 
decide to add or upgrade a hard disk. 

The single most important reason to 
avoid 286 machines is that they have no fu- 
ture. Intel might have built a multitiered 
product line in which the 286 had an ongo- 
ing, vital role, but the company didn’t. 
The 286 licensees are reduced to making 


the chip a little faster and a little cheaper, | 


both of which will ensure it a place in low- 


We are 
sure that the 
386 is the 
only intelligent 
choice 





for corporate 
computing. 





end computing for the foreseeable future. 
But OS/2 is the first and last program writ- 
ten for the 286. Once OS/2-386 is intro- 
duced, all software development for the 
286 will effectively have ceased. 

So if you want to buy a cheap machine 
to run DOS today and don’t give a hoot 
about what you'll want tomorrow, fine. 
Buy a 286 machine, especially if you are 
going to run it at 10 or 12 MHz. But don’t 
waste your words trying to convince us 
that the 286 has a bright and glorious future 
or, worse, that it’s a good investment. 
We’ve heard all the arguments and are 
only more sure than ever that the 386 is the 
only intelligent choice for corporate com- 





puting and that even the 486 won’t soon 
unseat it. WLC Magazine enthuse over 
the 486? Doubtless. But will the 486 have 
any significant impact on mainstream 
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desktop computing in the next 2 or 3 
years? Doubtful. 

This issue, however, isn’t about the 286 
or the 486; it’s a celebration of the 386. 
Our surveys tell us that 16 percent of our 
nearly 750,000 primary readers are using 
386 machines at work. More than 8 per- 
cent are using 386s at home. Major com- 
panies have already decreed that no more 
286 machines will be purchased. In our 
capital budgeting for PC Magazine, we’ve 
rejected all requests for 286 machines, ex- 
cept laptops. 

That’s a trend. That’s the future staring 
you right in the face. We could have re- 
flected the status quo and done a knockout 
issue on the infinite varieties of 286 ma- 
chines on the market. Indeed, we’ve al- 
ready compared and will look again at 16- 
and 20-MHz 286 boxes. We've got to be 
useful, and as long as people are wasting 
their money on such machines, they might 
as well get the most for it. 


HOW MANY MACHINES? Mean- 
while, the 386 market is far larger than you 
might have suspected. As you know from 
the cover of this issue, our tireless editors 
found 104 computers from 58 companies 
and subjected them to the usual rigorous 
battery of tests in PC Labs. Along the way 
we eliminated vendors who are original 
equipment manufacturers (OEMs) only or 
who sell only to value-added resellers 
(VARs). 

A number of the companies we contact- 
ed (Austin and Data General among them) 
chose not to participate. A few, such as 
Kaypro, Maxar, and Unisys, agreed to 
participate but somehow managed not to 
ship us a machine within the 2-month win- 
dow we had allotted. Unix-only machines 
such as those from Sun Microsystems 
(which run DOS within a Unix environ- 
ment) are not included. And one notable 
company, Epson, does not yet offer a 386 
computer. We’re confident, now that the 
dust has settled, that virtually every ma- 
chine that might pique your interest is rep- 
resented here. 

We categorized the machines accord- 
ing to your buying habits, with a degree of 
common sense in the synergy between 
opeed and configuration. Each conpany 
was asked to submit a desktop machine in 
each of three speeds: 16, 20, and 25 MHz. 








ADVERTISEMENT 


New UL 1449 Guide to 


Surge Protection Provides 
First Objective Standards 


UL 1449: The New Watchdog 


Until recently, there was no standard 
to go by in selecting a surge protector. 
Consumers had to make choices based 
on little-understood technical specifica- 
tions that had nothing to do with the 

| performance of a surge protector. 

Then, in 1988, the famed Underwrit- 
ers Laboratories, Inc. (UL) conducted 
independent tests of leading surge pro- 
tectors and developed a new standard 
called UL 1449, The New UL 1449 
Standard objectively measures the 
amount of voltage that can pass througha 
surge protector after clamping has 
occurred, 


Power Surges Are Common: Ear- 
lier studies by the Institute of Electrical 
and Electronics Engineers (IEEE) have 
shown that the average office or house- 
hold receives approximately 100 power 
surges or “‘spikes” each month, many as 
high as 1,000 volts. 

Such surges occur whenever power 
output is “dirty,” or not constant. Com- 
mon sources of power surges in the AC 
power supply result from nearby light- 
ning strikes, utility companies changing 
power loads, on-off switching of induc- 
tive motors and self-switching power 
supplies such as air conditioners, refrig- 
erators and dishwashers. If your elec- 
tronic equipment remains unprotected, 
these surges can cause irreparable dam- 
age to expensive electronics such as 
computers, TV’s, VCR’s, stereos and 
FAX machines. In computers, they can 
also cause disruption or total loss of valu- 
able data. 


MOST PROTECTION 





Surge protectors act by “clamping” 
the moment a surge occurs, thereby con- 
trolling the amount of voltage that will 
pass through to your expensive systems 
or appliances. 


UL 1449 and You: Choosing the 
Right Surge Protector:UL 1449 is a 
mandatory test for all surge protector 
manufacturers desiring the UL 1449 list- 
ing. A UL 1449 rating of 400 Volts Peak 
or less assures consumers that the final 
voltage going through their equipment is 
at a safe, clean level. Therefore, a surge 
protector with a UL 1449 rating of 400 
Volts Peak offers superior protection to 
that of another surge protector with a UL 
1449 rating of 500 Volts Peak or more. 


Protection Features to Consider 
When Buying Or Specifying Surge 
Protectors: 

* UL 1449 “Most Protection: Rating of 
no more than 400 Volts Peak.” 

¢ Hot to Neutral, Hot to Ground and 
Neutral to Ground Protection (which 
protects all incoming lines to your 
equipment). 

* EMI/RFI Filtering—for protection 
against many electrical and radio fre- 
quency interferences. 

* Telephone/FAX/Modem Protection— 
for protection of today’s highly sophis- 
ticated electronic equipment which 
requires use of a standard telephone 
line. 

* Manufacturer’s Warranty. 

* UL, UL 1449 & CSA Listed. 


*UL 497A Listed for Protectors of 
Communication Circuits. 


Personal Features to Consider: 

* Power cord—for easy access, installa- 
tion and comfort. 

* Remote Switch—for convenient 
desktop ON/OFF switching. 

* Manual ON/OFF switch—for easy 
control of up to six individual periph- 
eral devices such as computer, printer, 
copier, calculator, stereo and FAX 
machines. 

* Positive Operation LED (indicator) 
lights —for seeing at a glance that surge 
protection is operating at a safe, clean 
level. 

* Phone/FAX Protection—to protect 
against equipment breakdown and 
business downtime. 

All Curtis Surge Protectors meet the 
“Most Protection” rating of 400 Volts 
Peak or less. The Curtis Command Cen- 
ter Plus, a surge protector that controls 
and protects up to five electronic compo- 
nents received a UL 1449 rating of 
330 Volts Peak, the best rating available. 

Curtis products are available at com- 
puter, retail and office products stores 
nationally and in Canada. For further 
information on surge protectors and Cur- 
tis products, send for a FREE BRO- 
CHURE: “Surge protection and the 
New UL 1449 Standard.” Write Curtis 
Manufacturing Company, Inc., 30 
Fitzgerald Drive, Jaffrey, NH, 03452 or 
call 603-532-4123, EXT. 149, without 
obligation. 


LEAST PROTECTION 
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Underwritere Laboratories has developed this chart to show the maximum voltage that can pass through a surge 
suppressor after clamping has occurred. 
All Curtis Surge Protectors meet the “Most Protection” rating of 400 Volts Peak or less. 
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pe Benchmark Tests: 
ase PCs from Past to Present 


he trip down processor lane doesn't often lead one to nostalgic 

reveries. In the olden days, we waited an exasperating 159.29 
seconds for the onginal PC to run through our Floating-Point 
Calculation benchmark test; in that time you could call the local dell 
for a take-out Junch. Nowadays the fastest 25-MHz 386 we've 
gotten our hands on runs the floating-point test in about 8 seconds, 
and in that time you'd be hard-pressed to do more than pick up the 
phone and dial. We are on the eve of the emergence of 33-MHz 
386s, however, and soon even dialing the phone will be too 
ambitious a project to undertake while you run PC Labs’ benchmark 
test. How long before you'll have the result in the time it takes you 
to press Enter? That could be sooner than you think, judging from 
the momentum of 8 years of processor evolution. 


These charts show the speeds of selected machines tested for previous 
PC Magazine issues, elong with the performance of 80386-based 
machines reviewed in the present issue 


The Instruction Mix benchmark test meesures the lime 1 lakes to 
execute @ solected senes of processor-intensive tasks The test progrem 
uses the instruction code specific to Ihe processor of the computer tested 
{8088, 80286, or 80386). These instructions are a subsel of the total 
processor Instruction set 


The Floating-Point Calculetion benchmark test measures processor 
speed by looping through e@ senes of floating-point calculetions. including 
multipication, division. exponentiation, end fogarithmic end ingonometnc 
functions. The benchmerk program uses the floeting-pamt library included 
with Microsoft C Compiler 4 0. 


Performance Times Relative Times 
(Times given in seconds) (8-MHz IBM PC AT = 100) 


instruction Fioating-Point 
Mix Calculation 


IBM PC (8088) 32.57 159.29 
IBM PC-XT (8088) 32.57 159.29 
6-MHz IBM PC AT (80286) 12.25 47.86 
IBM PC-XT Model 286 (80286) 9.61 38.06 
8-MHz IBM PC AT (80286) 8.96 35.60 
Compaq Deskpro 386S (80386SX) 4,56 17.36 
16-Miz 386 (slowest machine tested) $03 47.00 
16-MHz 386 (fastest machine tested) 3.48 12.65 
20-MHz 386 (slowest machine tested) 3.57 13.71 
20-MHz 386 (fastest machine tested) 2.76 10.10 
25-MHz 386 (slowest machine tested) 2.69 11.61 
25-MHz 386 (fastest machine tested) 2.20 8.02 
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OS/2 
promises 
you 
the’moon. 


Butitlline 





© 1989 Sun Microsystems, Inc Sun386r, Sun and Systems for Open Computing ase trademarks and Sun Microsystems and the Sun Logo are registered trademarks of Sun Microsystems, Inc. 
UNIX 1s a registered trademark of AT&T All other products or services mentioned are identified by the trademarks of their respective organizations. 


ver give YOU 
nder the Sun. 


You're looking at a total eclipse 
of the moon. 

Namely, the Sun386/"workstation. 

Whatever OS/2 does, the Sun386i 
with UNIX* does better. 

Which is not a pie-in-the-sky 
promise, but a down-to-earth fact. 

While the OS/2 operating system 
limits your network horizons primarily 
to fellow PCs, the UNIX operating 
system on the Sun386/ opens them 
to the world. 

Mainframes, minis and personal 
computers of every shape and size. 

So not only can you save all the 
IBMs, DECs and Apples you've ever 
bought, you can effectively tie them all 
together right on your desk. 

And if that’s not enough to make 
you thank your lucky stars, there’s this: 

You don’t have to give up one 
bit of DOS. 

In fact, you can make more out 
of it. 

Whereas with OS/2, you can run 
just one DOS program at a time. With 
the Sun386i’s multitasking, you can 
run all sorts of DOS and UNIX programs 
at the same time. 

Say you're working on currency 
trading figures under UNIX, you can up- 
date your Lotus’ 1-2-3* spreadsheet under 


DOS. Make a Harvard Graphics™slide 
show under DOS. Cut and paste results 
of all three into a sophisticated pub- 
lishing package under UNIX. And 
E-mail it to the coast. 

Simultaneously. 

Far out, you say? 

Not really. Well within reach. 

Because you can forget the UNIX 
hieroglyphics of yesteryear. The Sun386i, 
with its point-and-click interface and 
Hypertext help system, is easier to use 
than most any personal computer. 

And it’ll no longer take you a 
sidereal year to figure out how to plug 
into your corporate network. In this 
solar system, it’s a 30- minute job. 

After all, the Sun386ji is just part 
of Sun’s concept of Open Computing. 
A corporate-wide universe of truly dis- 
tributed computing based on industry 
standards. Something out of sight 
for OS/2. 

Which just goes to show you. 

Once you look at the moon, you'll 
see how much the Sun really shines. 

To find out more, phone 1-800- 
223-6736. In California 1-800-322-6736. 


: microsystems 


Systems for Open Computing.” 


CIRCLE 366 ON READER SERVICE CARD 
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We weren't looking for any 33-MHz reali- 
ty stretchers. We asked that the 16-MHz 
machines be outfitted with 2MB of RAM 
and a 40- to 70MB hard disk. We request- 
ed that the 20-MHz machines come with 
2MB of RAM but with a 60- to 120MB 
hard disk. The 25-MHz machines were to 
have 4MB RAM and hard disks with ca- 
pacities of |OOMB or more. The reviews 
and the features table are presented alpha- 
betically by company (within each review, 
the machines are discussed in order of 
clock speed). Benchmark tests are grouped 
by rated clock speed. 

| | Wedidn't cover 386 portables in this is- 
sue because of the all-but-overwhelming 
number of desktop machines. You can 
count on coverage of the 386 portables in 
future issues. The 386SX got off to a slow, 
uncertain start because Intel had priced the 
chip too high. That's reflected in the small 
number of SX machines available for re- 
view in this issue (see the sidebar *‘Jump 
Start for the 386SX”’). We have every rea- 
son to believe, however, that the future is 
bright for the SX. 

This issue, overall, contains an enor- 
mous amount of information about the 
fastest-growing segment of the market. 
We couldn't sort it in all the ways that 
might be useful to you, but you can sift 
through the feature table, benchmark tests, 
reviews, sidebars, and accompanying arti- 
cles to achieve your objectives. There’s a 
lot to consider—such factors as speed, 
memory architecture, desktop footprint 
versus tower design, the number of expan- 
sion slots, type of vendor, price, and soon. 
Don't miss John Dickinson's sidebar on 
the 486; what it offers and why it won’t ob- 
solete 386 machines. We also test a few 
new disk-controller technologies from 
VIPC and SPT. The differences are star- 
tling. 

Finally, there are the Editor’s Choices. 
In each category we've selected machines 
that we would (and will!) spend our own 
money on. You may not agree with our 
choices; that's your privilege. Use them as 
a point of departure, and then consider all 
the variables upon which you'll base the 
computing decisions that will take you into 
the 1990s.—Bill Machrone 


Bill Machrone is editor-in-chief and pub- 
lisher af PC Magazine. 





Acer TEcHNoLocies Corp. 
ACER 1100/16 
ACER 1100/20 
ACER 1100/25 





Not everyone can afford to pay a computer 
consultant high hourly fees to make system 
recommendations. Here’s a tip: many con- 
sultants and value-added resellers often 
recommend Acer Technologies comput- 
ers. The Acer 16-, 20-, and 25-MHz 386s 
are neither the least expensive nor the fast- 
est in their respective classes. But their 
high level of compatibility, combined with | 
Acer's wide distribution network and 
strong service policy, make them highly 
reliable commodities. 

All units in the Acer 386 line are desk- 
top models: the 1100/16 is base-priced at 
$3,195; the 1 100/20, $3,945; and the flag- 
ship 1100/25, $6,295. The minimum con- 
figuration for each includes 2MB of RAM, 
two serial ports and one parallel port, a 
1.2MB 5'%-inch floppy disk drive, and 
a floppy/hard disk controller. Monitor, 
video card, and hard disk are not included. 

Each Acer machine uses shadow RAM 
technology to quicken BIOS and video 
performance, and all three set the system 
bus speed for expansion cards at a conser- 





The Acer machines’ exterlors are simi- 
Yar, inctuding a tront-panel reset switch 
| and three exposed haif-height bays. The 
main difference Is that in the Acer 
1100/25, the /0 connectors are to the 
left of the slot openings, as these ports 
are built into the motherboard. 














| vative 8 MHz. The motherboards are 


Acer-designed and manufactured; the 
chips are Award BIOS. 

The Acer 386 power supplies have five 
device connectors and a switched outlet. 
The 16- and 20-MHz models use a 200- 
watt Astec power supply; the 25-MHz ver- 
sion comes with a more generous 230-watt 
unit from Delta. Each machine can hold 
five half-height storage devices, with three 
exposed for removable media. 

The units’ exteriors are fairly similar, 
including a reset switch on the front. The 
only difference among them is that the se- 
rial and parallel port connectors are posi- 
tioned to the left of the expansion slot 
openings on the 25-MHz machine; these 
ports are built directly into the mother- 
board 


All the systems come with a fine, Acer- 
made Enhanced-style keyboard: it has a 
light, clicky feel and an 8-foot cord. DOS 
and GW-BASIC are also standard with 
these machines. Other bonuses include 
Microsoft Windows, an Acer-manufac- 
tured serial-port mouse, and an extended- 
memory-manager program. 


ACER 1100/16 The 16-MHz Acer 
1100/16 is a two-wait-state machine with 
1:1 memory interleaving. Going beyond 
the $3,195 base price, for $4,600 you can 
get the unit configured with Acer's mono- 
chrome card and analog monitor, as well 
as a 70MB MiniScribe hard disk. Substi- 
tuting Acer’s VGA monitor ups the price 
to $5,305. Our test configuration included 
a Western Digital ST-506 drive controller, 
VGA, 70MB hard disk, and 4MB of RAM 
for a list price of $6,230. 

This 16-MHz unit (which can also run 
at 4.77, 6, or 8 MHz) uses 100-nanosec- 
ond DRAM TTL memory chips. You can 
put up 1o 4MB of 32-bit memory on the 
motherboard and up to 16MB more on a 
proprietary memory expansion card that 
you can install in the single 32-bit expan- 
sion slot. Of course, current versions of 
DOS and OS/2 support only up to 16MB 
of RAM. 

Besides the 32-bit slot, you get one 8- 
bit slot and six 16-bit slots. You don't get 
any memory caching on this machine (or 
on its 20-MHz sibling), but the 1:1 inter- 
leaving helped it score well on PC Labs’ 

Tests 
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Paradise. 
Is also the only company that sells more PC graphics cards and chips than IBM” 
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ACER 1100/20 If you like the 1100/16 
but want 20-MHz performance, the Acer 
1100/20 offers the same options as the 16- 
MHz machine. Our test machine came 
with 4MB RAM, a Micropolis 159MB 
hard drive, and an 80387 coprocessor. 
The 1100/20 has the same Acer-made 
motherboard as the 16-MHz unit, the same 
available slots, and the same memory con- 
figuration options. Where the 1 100/20 sur- 
passes its 16-MHz brother is in its speedier 
processor (of course), its use of 80-nano- 
second memory chips, and its ability torun 
at zero wait states. Even without cache 
anemory., tre 20-MA tz smehine (which can 
also be set to nun at 4.77, 6, and 8 MHz) 
tested in the upper half of the 20-MHz 
group. The DTC ESDI hard disk controller 
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and RLL-coded hard disk helped it per- 
form especially well on the large-record 
DOS File Access benchmark test. 


ACER 110025 The 1100/25 is a competi- 
tively priced system: the test configura- 
tion, which included 4MB of RAM, a 





159MB hard disk, and a VGA monitor, | 


sells for $10,017. If you’re content with 


only 2MB of RAM, a 70MB hard disk and | 


a VGA color monitor, the price drops to 
$8,955; substituting a monochrome moni- 
tor in the same configuration lowers the 
price even further, to $8,250. 

Advnoagh the motherboerd-on the top 
of-the-line 1100/25 is also Acer-made, itis 
not identical to the ones found on its slower 
siblings. Besides the built-in parallel and 
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serial ports, this board houses 32K of 
cache memory in the form of an Intel 
82385 cache controller chip. The 25-MHz 
processor can be throttled down to 6 or 8 
MHz; you can also keep the machine run- 
ning at zero wait states. 

This motherboard will accept up to 
8MB of 80-ns. 32-bit RAM in SIMM 
packs. Each of the two 32-bit expansion 
slots can take a 16MB memory expansion 
card, bringing the total possible system 
memory to 40MB. While there are nine 
slots in all, including six 16-bit and one 8- 
bit slots, only eight are available for use 


cer FILE 


Acer Technologies Corp. 
4010 Charcot Ave. 
San Jose, CA 95131 | 
(408) 922-0333 
(800) 782-1155 





Acer tt00/t6 

List Price: With 2MB RAM, 1.2MB5%- | 
inch floppy disk drive, DOS 3.3, $3,195; i 
with 70MB hard disk. monochrome monitor, | 
mouse, $4,600; with VGA monitor, $5,305, | | 
with 4MB RAM, $5,954. 2MB RAM up- ‘ 
grade, $649; 60MB tape backup, $995. | 
CIRCLE 603 ON READER SERVICE CARD 











Acer 1100/20 

List Price: With 2MB RAM, 1.2MB 5'4- 
inch floppy disk drive, DOS 3.3, $3,945; 
with 70MB hard disk. monochrome monitor. 
mouse, $5,350; with VGA monitor, $6,055; 
with 4MB RAM, I59MB hard disk, 80387- 
20 coprocessor, $8.382. 2MB RAM up- 
grade, $678: 60MB tape backup, $995. 
CIRCLE 604 ON READER SERVICE CARO. 
















Acer 1100/25 
List Price: With 2MB RAM, 1.2MB 5'4- 
inch floppy disk drive, DOS 3.3, $6,295; 
with 70MB hard disk, monochrome monitor, 
mouse, $8,250; with VGA monitor, $8,955; 
with 4MB RAM, 159MB hard disk, 
$10,017. 2MIB RAM upgrade, $752; S0MIB 
tape backup, $995. 

CIRCLE €05 ON READER SERVICE CARD 









In Short: Often the consultant's choice, 
these solid computers performed well in their 
classes and have reasonable performance/ 
Price-increase ratios. Acers come with on- 


site service, but are also being sold by ser- 
vice-oriented dealers. Not the cheapest, but 
damed good. 





Western Digital tmaging/Paradis E sntain View, f le CA 800-356-5787 
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because of the placement of a 32-bit mem- 
ory slot directly behind one of the 16-bit 
slots. That's not a problem: no one running 
DOS or OS/2 on this system will need the 
second 32-bit slot, at least for now. 

Since Acer also uses a fully arbitrated 
bus on this machine, in the future it may be 
possible to install a second board with its 
own processor in the additional 32-bit slot. 

The | 100/25 scored above the mean on 
all of the processor and memory speed 
tests. The same Micropolis 159MB hard 
disk and DTC ESDI controller combina- 
tion that worked so well on the 20-MHz 
machine, however, was not as impressive 
in the 1100/25; the system lost out to other 
vendors’ hotter drives in the DOS File Ac- 
cess benchmark tests. 

Acer’s standard !-year parts-and-labor 

_ Warranty means you get on-site service by 
TRW (one of the largest computer hard- 
ware repair services) for the first 4 months, 
and depot service either at TRW service 
sites or at Acer itself (and soon at more 
than 200 dealer and distributor sites) for 
the remaining 8 months. This strong sup- 
port network, combined with quality per- 
formance and reliability, makes the Acer 
machines very good bets. —Bruce Brown 
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ALR FLEXCACHE 
20386DT 
ALR FLEXCACHE 25386 


Advanced Logic Research knows that ev- 
eryone associates three initial letters with 
reliable business computers. The company 
simply wants you to stop thinking ‘‘IBM"’ 
and start thinking ‘‘ALR.”” 

ALR’s FlexCache 25386 has already 
established itself among the fastest and 
sturdiest computers you can buy—at a 
price much lower than the computers sold 
by the company that uses those other three 
initials. The FlexCache 25386 runs its pro- 
cessor at 25.3 MHz—a trivial amount 
higher than Intel’s rated speed, and one 
reason that the benchmark test results look 
so impressive. But there’s more than a 
Sightly iyperthyrold clock erystal that 
makes the FlexCache stand out from much 
of the competition. 














The ALR FlexCache 25386 Is distin- 
gulshed not only by its speed but by its 
Ideal network-server design: the ab- 
sence of reset buttons on the case and 
easy access to power-off switches help 
avold accidental system shutdowns. 


The FlexCache 25386 is one of the few 
computers explicitly designed more as a 
network server than as a personal comput- 
er. You won"t find a reset switch anywhere 
on this machine's tower case. That means 
that you or your office mates won't be able 
to disrupt the whole office by accidentally 
bumping up against that switch while ev- 
eryone else is accessing the network. You | 
won't even find it easy to switch the ma- 
chine off. ALR’s case makes you open a 
knurled knob, lift up a door, and twist your | 
hand in Houdini-like contortions before | 
you can reach that big red switch. 


LITTLE STRIPPING DOWN ALR, 
much like IBM but unlike many computer 
vendors, doesn’t expect you to start with a 
stripped-down 25-MHz machine and only 
later add niceties like a hard disk and a vid- 
eo card when you discover that one floppy 
disk drive and a speaker aren’t enough for 
serious computing. 

When you pay $9,499 for the Flex- 
Cache 25386 in its base configuration, you 
get a quiet |SOMB ESDI hard disk made 
by CDC and hooked up to a Westem Digi- 
tal controller. You also get a hefty 4MB 
RAM, @ 42M floppy disk drive, ALK's 
16-bit VGA card based on the Paradise 
chip set, and a serial and parallel port. If 
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you want DOS, your dealer will have to 
sell you a different computer. 

ALR gives you a keyboard with an ex- 
cellent responsive feel—but also with that 
infuriating half-size backspace inflicted on 
early AT buyers. A switch on the back lets 
you swap the locations of the Ctri and 
CapsLock keys. A second switch tums the 
keyboard from a standard AT keyboard 
into an XT keyboard. 

The company’s tower case has heavy 
black vertical fins that make it look like 
one of Darth Vader's favorite pets. It has 
open bays for two 54-inch half-height de- 
vices and one 32-inch drive. You can also 
install two full-height internal drives with 
no access to the front panel. Although this 
arrangement lets you install two floppy 
disk drives and a $1,890 1SOMB tape 
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| Advanced Logic Research Inc. | 
9401 Jeronimo Rd. 
Irvine, CA 92718 
(714) 581-6770 
(800) 444-4257 


ALR FlexCache 20386DT 

List Price: With IMB RAM, 1.2MB 51+ 
inch floppy disk drive, $2,695; with 66MB 
hard disk, monochrome monitor, DOS 3.3, 
$4,319; with VGA monitor, $5,013; with 
2MB RAM, 120MB hard disk, $6,884. 
IMB RAM upgrade, $495; 40MB tape back- 
up. $990, 
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ALR FlexCache 25386 

List Price: With 4MB RAM, 150MB hard 
disk, 1.2MB 5'%-inch floppy disk drive. 

VGA card, $9,499; with DOS 3.3, VGA 
monttor, $10,219; with 1.2MB $'4-1nch and 
1.44MB 3'/-inch floppy disk dives, 

$10,444. IMB RAM upgrade, $495; 150MB ! 
tape backup, $1,890. 


CIRCLE SOQONREADERSERVICECARD | 


tn Short: ALR’s 20- and 25-MHz systems 
offer sturdiness and speed—plus competitive 
prices. The 20-MHz model includes such 
features as 32K of cache RAM and a 120MB 
ESDI drive to help maintain speed. The 25- 


‘MHz moder, designed niore as wnerwork 
server than as a personal computer. nuns its 
processor at 25.3 MHz—slightly higher than 
Intel's rated speed, and one reason that the 
benchmarks look so impressive. 





Paradise. 
Is also the PC graphics card used by more computer manufacturers than any other 
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drive, it still seems needlessly restrictive. 
Another open 54-inch bay would let you 
add a CD-ROM drive or optical drive. And 
the cabinet seems to have plenty of space 
for adding more 34-inch drives, but 
there’s no way to access that space. Even if 
you had drive bays for other devices, the 
200-watt Astec power supply comes with 
only four connectors. 

ALR’s homegrown motherboard holds 
one bank of 60-nanosecond 32-bit RAM, 
currently amounting to 1MB in the form of 
256-kilobit chips, future models will have 
4MB using 1-megabit chips. One of the 
expansion slots holds a 32-bit memory 
card with 3MB of 80-ns. RAM; a future 
model will hold 4- to 12MB. Of the re- 
maining slots, six are 16-bit and one, occu- 
pied by a combination serial/parallel/ 
floppy disk drive controller card, is 8-bit. 
The 25386 uses 64K of cache memory 
controlled by ALR’s proprietary emula- 
tion of the Intel 82385 cache controller. 
You can install a Weitek coprocessor in 
addition to an 80387. 


SMOOTH OPERATION PC Labs test- 
ed the $9,499 base configuration of the 
FlexCache 25386, with the addition of a 
$225 1.44MB floppy disk drive and a Mit- 
subishi VGA monitor that you can’t buy 
from ALR. Once the keyboard switch was 
correctly set (it arrived set for the XT op- 
tion), everything about the machine 
worked smoothly, quietly, and extremely 
quickly. 

In contrast with the FlexCache 25386, 
the 20-MHz FlexCache 20386DT desktop 


machine seems almost ho-hum—although | 


a few months ago any 20-MHz machine 
would have made most users gasp. The 
test results place it high among the faster 
20-MHz machines. The stripped-down 
$2,695 base configuration of the 20-MHz 
model comes with 1MB of 80-ns. RAM, a 
1.2MB floppy disk drive, a serial and a 
parallel port, and the same excellent key- 
board as the 25-MHz machine. PC Labs 
tested a $6,884 model with 2MB of RAM 
(all on the motherboard), a 120MB ESD1 
drive, ALR’s 16-bit VGA card, and a Mit- 
subishi VGA monitor. 

The 20-MHz model uses the Intel cache 
controller and 32K of cache RAM; it ac- 
cepts 8MB of RAM in the two proprietary 
slots that combine to hold the optional 32- 


bit memory card. Of the remaining slots, 


two are 8-bit, four 16-bit. You can install | 


five half-height devices, but you get front- 
panel access to only two. 

By the time you read this, ALR will 
ship all its machines with a copy of the 
Super PC-Kwik disk cache. Combine that 
with ALR’s swift and silent CDC disk 
drives, and you have a system that’s net- 
work-safe at any speed. 

—Edward Mendelson 


Autec TecunoLocy Corp. 


ALTEC ZIP-386/16 
ALTEC ZIP-386/20 


When asked why anyone should buy its 
386-based PCs, the folks at Altec answer, 
‘“Because we use brand-name parts.”’ A 
look inside the company’s ZIP-386 ma- 
chines proves the point: components by 





such well-known companies as Micronics, 
Seagate, and Westem Digital fill Altec’s 
boxes. 

Budget considerations may also lead 
you to the Los Angeles-based clone ven- 
dor. Although not the lowest we’ve seen, 
Altec’s prices are reasonable enough to 
satisfy all but the most bargain-hungry 
shoppers. For a ZIP-386/16 base system 
with IMB RAM, one floppy disk drive, a 
parallel port, a serial port, and a keyboard, 
you'll spend $1,595. For a similarly con- 
figured ZIP-386/20, you'll pay $250 
more. 

Despite their names, Altec’s 386s 
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didn’t exactly zip through our benchmark 
tests. Then again, they didn’t crawl. The 
ZIP-386/20 performed slightly better in 
comparison with the other 20-MHz ma- 
chines in our roundup than the ZIP-386/16 
did against its peers. 


STRATEGIC DECISIONS At the core 
of Altec’s brand-name strategy lie mother- 
and daughterboards made by Micronics, 
The AT-size motherboard contains the 386 
chip and an 80287 coprocessor slot (an 
adapter is required for the 80387), but no 
memory. You'll have to give up the ma- 
chine’s only 32-bit slot for the Micronics 
memory board, which uses 80-nanosec- 
ond static-column TTL chips. 

Design connoisseurs may snicker at the 
board’s chips—half are soldered, half are 
slotted—but they get the job done. If you 
want more than the standard IMB RAM, 
you can add an additional megabyte to the 
board (at press time Altec was charging ap- 
proximately $400 per megabyte) or buy 
piggyback boards with 2-, 4-, or 8MB of 
memory. A $1,400 replacement mother- 
board with 4MB of RAM is also available. 

System speed is helped in that the com- 
puters’ video and system BIOS ROM are 
loaded into 384K of shadow RAM. Both 
machines operate only with zero wait 
States, with a steady 8-MHz bus for the 
ZIP-386/16 and a fixed 10-MHz bus for 
the ZIP-386/20. With software, you can 
slow the clock speed of either machine to 6 
or 8 MHz. 

Both ZIP-386s have eight expansion 
slots: two 8-bit, five 16-bit, and the occu- 
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Paradise. 
Its also the easiest to use PC graphics card in the world 
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“FORGIVE ME, FOR I HAVE 
LOST THE FILES. AGAIN? 


The devil made you do it That is, MS-DOS° 
made you do it The oommands were obscure. 
The file names made no sense. You couldn't even 
find the directory, much less the subdirectory. 

And so, another talk with the man upstairs. 


SOFTBREEZE CHANGES 
THINGS FOR GOOD. 


Introducing SoftBreeze” the fastest way to 
make your operating environment intelligible. 

With SoftBreeze, you use on-screen menus 
and plain English language to manage your files 
and disk logically. So you dont have to 
memorize DOS commands. 

And you can use 48 characters to name a 


file. So it's easy to sort, locate, retrieve, and view 
files, Not to mention copy, delete, back up, 
and print them. 

SoftBreeze offers you multitasking and “cut 
and paste’ features, too. Which means you can 
access all of your applications quickly. And 
transfer information efficiently. 


System requirements: 
IBM PC, XT AT PS/2 and compatibles, with 
hard disk. At least 512K and MS-DOS 3x. 


AN ANSWER TO THE 
PC MANAGER'S PRAYERS. 


For the PC manager, SoltBreeze is a breeze. 
Your users no longer must endure an etemity of 
training And you dont have to answer endless 
calls for help. 

The program also installs automatically, and 
is fully compatible within networked architec- 
tures, even LANs. 

What's more, SoftBreeze uses less than 30K 
RAM, so it doesn't waste memory needed to run 
other programs. Which enhances the utility of 
your 512K-1MB PCs. 

And finally, you can easily customize indi- 
vidual environments and use powerful diagnostic 
tools to find and solve problems quickly Control 


“Soft 
Breeze 


We put the personal back in PC. 





ABSOLUTION ABSOLUTELY 
GUARANTEED. 

for a limited time only, you can get SoftBreeze 
for just $129 ($169 after June 30). No other 
user interface offers so many features, uses such 
little memory, and is this affordable. In fact, 
you can try the package for 30 days. If you're not 
completely satisfied, your money will be 
refunded in i 

The option is yours. 
Pay MS-DOS penance 
forever, or pay for 
SoftBreeze today. 


Introductory 
Offer 
$129 
($169 after 6/30/89) 
1-800-322-SOFT 
(Order 24 hours a day, 7 days a week) 
CIRCLE 138 ON READER SERVICE CARD 
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Altec Technology Corp. 
$751 Rickenbacker Rd. 
Los Angeles, CA 90040 
(213) 888-9100 
(800) 255-9971 


Altec ZIP-386/16 

List Price: With IMB RAM, 1.2MB 5% 
inch floppy disk drive, $1 ,595; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,195; with VGA monitor, $2,795; with 
2MB RAM, 43MB hard disk, 1.2MB 5'%4- 
inch and 1.44MB 34-inch floppy disk 
drives, $2,995. IMB RAM upgrade, $495; 
8OMB hard disk, $595; 60MB tape backup, 
$445. 
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Altec ZIP-386/20 

| List Price: With IMB RAM, 1.2MB5%- 
inch floppy disk drive, $1,845; with 6OMB 
hard disk, monochrome monitor, DOS 3.3, 
$2,445; with VGA monitor, $3,045; with 
2MB RAM, 65MB hard disk, 1.2MB 5'%4- 
inch and 1.44MB 3¥%-inch floppy disk 
drives, $3,245. IMB RAM upgrade, $495, 
80MB hard disk, $595; 60MB tape backup, 
$445. 
CIRCLE 415 ON READER SERVICE CARD 


In Short: Altec Technology Corp. markets 
two ZIP-386s, a 16-MHz and a 20-MHz 
model. Although they aren't the fastest or the 
cheapest on the market, they are solid ma- 
chines featuring brand-name parts. A good 
buy, they're clearly affordable. 


pied 32-bit slot. And there are plenty of 
cutouts for D-connectors: five for 25-pin 
and three for 9-pin connectors. 

The ZIP-386s have five half-height 
bays, three of which are open to the front. 
Getting to the other two is awkward be- 
cause it requires emptying the front three 
bays. 


MORE PROOF The $2,995 16-MHz 
| desktop system we tested was further proof 
of the company’s commitment to brand- 
hame components. Besides the Seagate 
43MB hard disk and the Western Digital 
ST-506 controller, you get Phoenix's 1988 
BIOS, Video Seven's 8-bit VEGA VGA 
board and a NEC MultiSync HI monitor. 
The 285-watt power supply with four con- 
hectois was made by D.V. Power Supply. 
Altec uses standard AA batteries, which 




















are cheaper and easier to find but need to 
be replaced more frequently than do lithi- 
um batteries. The system also included 
2MB RAM, two floppy disk drives (a5%4- 
inch 1.2MB and a 34-inch 1.44MB), and 
DOS 3.3. 

The $3,245 20-MHz unit we tested 
shared much with its slower sibling, 
though it came in a tower case. Where it 
differed, the ZIP-386/20 still sported im- 
pressive labels: its 1988 BIOS was written 


by Award Software; the ST-506-type con- | 
troller was from Data Technology; the 


Seagate hard disk was upped to 65MB; and 
Paradise supplied the 8-bit VGA card. 
Strangely enough, the D.V. power supply 
found in this unit was only 275 watts 
strong but had an additional two connec- 
tors. 

Monterey International Corp.’s En- 
hanced-style 101-key keyboard, which 
comes standard with Altec’s PCs, is quite 
comfortable. The Enter key is oversized, 
and the F and J keys have convenient 
raised bumps. Unfortunately, the back- 
slash key is awkwardly placed below, rath- 
er than above, the home-row keys. 

Altec offers a 30-day money-back 
guarantee—but it won’t pay for the ship- 


| ping and won’t take back the monitor. 
| Support is a staff of three technicians who 


can be reached by a toll-free number dur- 
ing Pacific Standard Time business hours. 
Altec’s ZIP-386s may not be the fast- 
est—or the cheapest—386s on the block, 
but they'll give you a reasonably solid, 
reasonably priced, reasonably speedy 
tide.—Mary Kathleen Flynn 


Amax ENGINEERING Corp. 
AMAX PC/386-16 


AMAX PC/386-20 
AMAX PC/386-25 





Amax Engineering has manufactured 
motherboards and system units for other 
companies for several years, but it is now 
taking the mail-order route and selling ma- 
chines under its own name. From the out- 
Side, it's hard to tell the three Amax 386 
computers apart. The 16-, 20-, and 25- 
Miz Machines look the same, from ther 
desktop dimensions to the number and lo- 
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Amax’s 16-, 20-, and 25-Miz systems 
are remarkably alike, from thelr desktop 
dimensions to zero-wait-state operation. 
The Amax PC/386-25 differs most from its 
siblings In its use of an AMI, rather than 
a proprietary, motherboard. 





cation of ports. Each uses the Maxi-Switch 

101-key Enhanced-style keyboard (a rea- 
sonably responsive model with a positive 
keyboard click). The wiple-vision effect 
was further enhanced by the identical Sam- 
sung VGA monitors shipped with the three 
test units. 

Fortunately, the resemblance continues 
in terms of performance and price. Each 
machine runs with zero wait states (unal- 
terable), automatically shadows BIOS and 
video ROM, and uses interleaved memory 
for greater speed. The systems racked up 
fine overall scores on our benchmark tests, 
falling in the midrange of their respective 
classes. And the prices are relatively low: 
the base 16-, 20-, and 25-MHz units— 
$1,935, $2,585, and $4,460, respec- 
tively—include 1MB of RAM, one paral- 
lel and two serial ports, a game port, a 
floppy/hard disk controller, and a 1.2MB 
floppy disk drive. You can choose be- 
tween the equally capable Phoenix and 
Award BIOSs. 

Inside each unit sits a 200-watt power 
supply with only four device connectors, 
although the case can accommodate five 
devices. Expansion slots are the same on 
all three machines , too—two 8-bit and five 
TO-vit, as well as one 32-bit proprietary 
slot occupied by a memory card containing 


We Wrote The Book 
On Write-Once 
Optical Storage. 


And We Want You To Have One. 


As the world’s leading supplier 
of write-once optical subsystems 
for personal computers, Storage 
Dimensions has unique insight 
into optical storage. Our proven 
LaserStor™ family of internal and 
external Write-Once/Read-Many 
(WORM) optical disk subsystems 
offers 786 megabytes per car- 
tridge of reliable, removable 
storage. 


Incorporating the latest advance- 
ments in optical technology, 
LaserStor is a complete, plug- 
and-play solution ideal for 
data-intensive applications 
requiring large amounts of 
permanent data storage. 
Like CAD/CAM, image 
processing, desktop pub- 
lishing, data acquisition, 
database distribution, 
archiving, backup and 
more. Subsystems are 
available for 286 and 
386-based PCs, the 

PS/2 and Macintosh? 






Comprehensive, 


easy-to-read white paper 


Nobody knows optical storage 
like we do. To prove it, we've pre- 
pared the industry’s first in-depth 
report on write-once optical stor- 
age for personal computers. 


If you're considering optical 
storage for a PC application, this 
paper is a valuable tool. it focuses 
















AWHITE PAPER 








More In Store: 


WRITE ONCE OPTICAL STORAGE 
_FOR PERSONAL COMPUTERS _ 


on a number 

of write-once 
optical storage 
topics including 
the technology, 
its benefits and 
applications, the 
market and integration issues. 
You'll get all the information you 
need to select the right product 
application. 


_ wan 
t 





Write for your copy today 


For more information on 
our optical products or a 
complimentary copy of 
our white paper, contact 
the company that wrote 
the book on write-once 
Optical storage. Mail 
your request on your 
letterhead to: White 
Paper, c/o Storage 
Dimensions. 


STORAGE DIMENSIONS 


A MAXTOR COMPANY 


214S Hamilton Avenue, San Jose, CA 95125 (408) 879-0300 
LaserStor is a trademark of Storage Dimensions ©1989 Storage Dimensions 
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Amax Engineenng Corp. 
47315 Mission Falls Ct. 
Fremont, CA 94539 
(415) 651-8886 

(800) 888-AMAX 


Amax PC/386-t6 

List Price: With IMB RAM. 1.2MB5'4- 
inch floppy disk drive, $1,935; with 40MB 
hard disk, monochrome monttor, DOS 3.3, 
$2,675; with VGA monutor, $3,275, with 
2MB RAM. 80MB hard disk. $4,046. IMB 
RAM upgrade, $495. 
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Amax PC/386-20 

List Price: With IMB RAM, !.2MB 51- 
inch floppy disk drive, $2,585; with 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,250; with VGA monitor, $3,850; with 
2MB RAM, 150MB hard disk, $5,463. 
CIRCLE 417 ON READER SERVICE CARO 





Amax PC/386-25 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $4.460; with 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$5,035; with VGA monntor, $5,635; with 
4MBRAM, 150MB hard disk, $8,238. 
CIRCLE 418 ON READER SERVICE CARD. 


In Short: Amax makes solid, commodity- 
type computers. Other vendors sell Amax's 
16-MHz and 20-MHz units under their 
names, but now Amax sells the computers 
under us own name as well. Come lor the 
price, stay for the quality. 


all the system RAM. The standard systems 
use 256-kilobit memory chips for a maxi- 
mum of 4MB of RAM, but you can order 
1-megabit chips to get up to 16MB of slot- 
ted memory. 


AMAX PC/386-16 Although notably ho- 
mogeneous in many respects, the ma- 
chines do differ in some ways. For in- 
stance, while both the PC/386-16 and 
PC/386-20 use Amax’s own mother- 
boards, the PC/386-25 features a Micron- 
ics motherboard. Lest you wonder wheth- 
er Amax lacked the faith to install its own 
motherboard in its top-of-the-line ma- 
chine, be advised that the company never 
did manufacture 25-MHz boards. 

The 16-MHz Amax can be set to run at 
6, 8, or the full 16-MHz via software. This 








) bus on the PC/386-20, for instance, is a 





is less convenient than using keyboard tog- 
gles, but at least you can always put the 
speed setting command in a batch file. 
The expansion-slot bus runs at a stan- 
dard 8 MHz, although the increasing 
number of expansion cards that can take 
advantage of faster speeds makes this a 
somewhat conservative choice. Still, the 
8-MHz bus speed is helpful since you can’t 
slow the system down by changing wait 
States. 
The unit’s $1,935 base price is an eye- 
opener. Even the test configuration (with 
2MB of RAM, a Seagate 80MB hard disk 
drive, a VGA monitor, and DOS) costs 
only $4,046. This model may not have 
killer speed, but think about this: for only a 
little more than you'd pay for a similarly 
equipped AT clone, you can have a true 
32-bit 80386 system. 


AMAX PC/386-20 The main difference 
between the Amax 16- and 20-MHz ver- 
sions, besides the speed of the processor 
chip, is the cache memory found on the 
PC/386-20. An Austek cache controller 
chip on the memory board is in charge of 
32K of 35-ns. cache memory. 

There are other minor differences be- 
tween the two machines. The expansion 


straight 10 MHz, which is fine as long as 
you verify that the cards you want to add 
will run at this speed. 

Our test unit with 2MB of 80-ns. RAM, 
a Maxtor 1SOMB hard disk drive, VGA 
card and monitor, and DOS came to 
$5,463. If you can spend about $1,500 
more, this fully configured 20-MHz sys- 
tem works out to be even a better deal than 
the tested 16-MHz machine. You not only 
get a faster processor and cache memory, 
but also nearly double the hard disk storage 


space. 


AMAX PC/386-25 Unlike the Amax 
motherboards found on the other PC/386s, 
the 25-MHz Micronics motherboard will 
take only an Intel 80387 or Weitek chip; 
there’s no slot for any 80287 you might 
have hanging around. 

The standard 25-MHz processor speed 
can be slowed to 8.3 and 12.5 MHz via 
software. You can set the expansion bus at 
either 8.3 or 12.5 MHz, a good compro- 





mise between old and new board speeds. 
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Of course, until Amax emulates Zenith’s 
way of running individual slots at different 
speeds, the presence of just one of the old- 
er and slower boards in your system means 
that everything will have to run in slow bus 
mode anyway. 

Unlike its siblings, the 25-MHz Amax 
unit gamers an FCC A rating for office use 
only. That’s not a great tragedy, though; 
the price of a fully configured system, 
while very competitive with other compa- 
nies’ 25-MHz machines, is probably more 
than what most home office users can af- 
ford to spend. The test machine, with 4MB 
RAM, an Intel 82385 cache memory con- 
troller, 32K of 35-ns. cache memory, the 
Maxtor 15OMB hard disk, VGA card and 
monitor, and DOS, came to $8,238. 

While that price is one of the lowest 
we’ve seen for a fully configured 25-MHz 
386, you should consider laying down that 
kind of money only if your activities de- 
mand an 80387 coprocessor and the in- 
creased RAM and processor speed. 

While not particularly outstanding for 
any One trait, the Amax machines have 
two important things in their favor: their 
Prices are on the low side, and the compa- 
ny has obviously proved its trustworthi- 
ness to the vendors who buy from it. If 
you’re going to buy by mail, these factors 
translate into solid value. —Bruce Brown 


~ Ampex Corp. 
' AMDEK SYSTEM/386e 4 


Amdek is best known for its monitors, but 
its System/386e is an immediate attention- 
getter as well, mainly because of its looks. 
It’s not radically different from the AT 
look-alike clones, but the slightly slanting 
front and dark-tinted drive access cover 
make enough of a statement to be noticed. 

The System/386e has a few other fea- 
tures that differentiate it from the norm, 
but for the most part, it’s a straightforward 
16-MHz 386 PC, available through deal- 
ers for a reasonable base price of $3,499. 
The price includes IMB RAM, one 
1.2MB floppy disk drive, one parallel and 
two serial ports, and DOS. 


A WYSE DESIGN The 386¢e uses a 
motherboard manufactured by Amdek’s 
parent company, Wyse Technology. The 
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The slightly slanting front and dark tint- 
ed drive access cover help the Amdek 
System/386e stand out. The mother- 
beard is an amalgamation of a horizontal 
expansion bus board, a horizontally 
mounted controller, and cards that hold 
the processor, ROM, and memory chips. 


distinguishing features of the Wyse moth- 
erboard are its integrated components: a 
horizontal board on the bottom of the case 
serves as the expansion bus; behind it, but 
on the same plane, is a horizontally mount- 
ed Westem Digital floppy/hard disk con- 
troller. Vertical expansion cards, also con- 
sidered by Wyse and Amdek to be 
components of the motherboard, hold the 
processor, ROM, and memory chips. 

The 386¢ has ten slots—three 8-bit and 
seven 16-bit—all of which run at a straight 
8 MHz. The vertical CPU card and memo- 
ry card sit in the two 16-bit slots on the far 
right. The memory card is connected to the 
CPU card via a top connector, giving the 
32-bit 80386 processor direct access to the 
memory chips without having to go 
through the slower 16-bit expansion bus. 
The current 32-bit maximum memory on 
the card is a meek 6MB, although a 16MB 
card should be out by summer. 

The keyboard has a responsive, clicky 
feel, which is fortunate because the use of 
amodular phone plug type of connector in- 
stead of the more usual round %-inch plug 
means that replacing the keyboard could 
bea problem. It is similar to the usual 101- 
key Enhanced-style keyboard except for 
an additional Select key. This key is used 
in combination with function keys to 





switch between 16- and 8-MHz operating 
speeds and to access Amdek’s built-in 
Help system. 

Amdek’s on-line Help system assists 
you in using Amdek’s customized version 
of MS-DOS 3.3. The company has also al- 
tered the Phoenix ROM BIOS, adding 
such enhancements as DOS-compatible 
support for hard disk drives larger than 
32MB. 


THE TEST MACHINE The tested ma- 
chine, with 2MB of RAM, an 8-bit VGA 
card, and an Amdek VGA monitor, is 
available at a list price of $6,034. That 
Price includes the only hard disk drive Am- 
dek supplies, a 43MB 28-millisecond Sea- 
gate ST-251-1. Emphasizing its dealer 
sales orientation, Amdek looks to dealers 
to install larger hard disk drives to custom- 





ers who want them. For the same reason, 
Amdek doesn’t sell math coprocessor 


chips, although the 386e has sockets for | 


both an 80287 and an 80387. 


wait states, using 100-nanosecond static- 
column DRAM chips. Memory is inter- 
leaved, but there is no cache or shadow 
RAM. The design works well, however: 
the 386e scored above average for 16- 
MHz 386-based machines on all memory 
and processor benchmark tests. 

The Amdek is interesting mainly be- 
cause of its mother/memory board ar- 


ict FILE 


Amdek System/386e 

Amdek Corp. 

3471 North First St. 

San Jose, CA 95134 

(408) 922-5700 

(800) PCA-MDEK 

List Price: With {MB RAM, t.2MB 5%4- 
inch floppy disk drive, DOS 3.3, $3,499; 
with 43MB hard disk, monochrome monitor, 
$4,557; with VGA monitor, $4,989; with 
2MB RAM, $6,034. tMB RAM upgrade, 
$695. 

In Short: The Amdek System/386¢ is a good 
brand-name 16-MHz computer available 
only through dealers. It offers a pleasant if 
Dot astounding combination of quality com- 
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rangement, nonstandard keyboard, and 
case front. Just as important, you get good 
performance and the security of buying a 
system from an established computer 
equipment company. As far as price and 
performance go, the 386e has the right in- 
gredients.—Bruce Brown 


American Mirac Corp. 


MITAC PARAGON 386C 
MITAC PARAGON 386E 


Do you own an endangered desk top, one 
of those pieces of office real estate threat- 
ened with extinction by encroaching pa- 
pers, pens, and peripherals? If so, you 
might be interested in secing just how 
much can be crammed into small-footprint 
computers like the American Mitac Para- 
gon 386C and 386E. 

These 386s are nearly identical except 


| for their CPU clock speeds: the Mitac Par- 
At 16 MHz, the 386e runs with zero | 


agon 386C (base-priced at $2,775) runs at 
16 MHz, and the Mitac Paragon 386E 
($4,050) clips along at 20 MHz. They use 
the same motherboard and components, 
the same case, the same keyboard, and 
even the same manual. 

The case design shows some innovative 
and useful features. It has, for example, 
only two 5%-inch drive bays (both of 
which are open to the outside through the 
case). In other computers, this might be 
viewed as a major limitation, but not here. 
That's because you also get a 3'4-inch 
drive bay, placed on its side, next to the 
5'%-inch bays; the setup lets you have both 
a 3%- and a 5%-inch floppy disk drive, 
with room left over for a tape drive. An ad- 
ditional 32-inch internal bay is perfect for 
holding one of the new small, low-power 
hard disks. The $5,638 16-MHz and 
$5,668 20-MHz review units came with 
drives from Conner Peripherals: a 1OOMB 
and a 40MB, respectively. The 145-watt 
power supply is strong enough to handle 
just about any expansion plans you might 
have for these machines. 


DESIGNED WITH CARE The case is 
also ruggedly built; one side of the disk 
bays extends all the way to the back of the 
case to form a rigid divider that adds stabil- 
ity and strength. The keyboard cable plugs 





y VAX access 
and PC applications. 
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“Introducing NETmate: 


VT340™ graphics or Tek 4208 emulation, color or monochrome 


Put more computing power with DEC™ connections on your 
desktop. Integrate the power of VAX/VMS™ and UNIX® systems 
with popular MS-DOS® applications. With NETmate —Datamedia’s 
new family of 386™:based desktop workstations. 


NETmate has more of what it takes to help you keep your competi- 


tive edge. More security with diskless operation, More processing 
power. More access to PC applications, shared files, and peripherals. 
More flexible integration with VAX systems. 

With NETmate's sleek, ergonomic design and seamless integra- 
tion, you can take advantage of Digital's PCSA/” NetWare© NFS;™ 
PC LAN, and 3+/™ And count on more flexible choices such as 


or PS/2®-style keyboards, 

Plus, feat t make our price/performance story even 
more attr nnovative CARDfiles to personalize start-up and 
security. ver Meter™ rating of 4.6 MIPS. Integrated VGA color 
graphics. Simultaneous terminal sessions, Cut and paste. And DEC 
printer support. 

But don’t just tak 
for It. Make your DE 
tions by calling Datamedia at 
1-800-DMC-INFO. 


Monitors, and DEC 


== 
DATAMEDIA CORPORATION 
The Positive Response” 


44 Trafalgar Square, Nashua, NH 03063 
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Today, desk- 
ae (0? Publishing 
means more to 

a’ business than ever 

€ Summ before. And Aldus 

PageMaker® 

means desktop publishing to more 

businesses worldwide than any 

other software program. 





Unlike less versatile programs, 
PageMaker lets you quickly create 
everything from simple business 
forms to award-winning brochures. 

And it makes short work of long 
documents, too. 
Your computer becomes a 
powerful business communications - 
tool. Which gives you greater con- 
trol of deadlines and costs while 
making your document processing 
more productive. 
If you can use a computer, 
you can create great-looking docu- 
ments with PageMaker. Profes- 
sionally designed templates give 
you a streamlined way to generate 
hard-hitting reports, manuals, or 
newsletters. So you don’t need a 
degree in graphic design to make 


—— 
me See 
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a graphic impression. Eee. 
* ee ee, 
Only a program like Aldus Be 
PageMaker makes it so easy to 
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incorporate spreadsheets, logos, 
charts, tables, and other graphics 
into your documents. Materials 


that once took days can be pro- 
duced in hours. 


“AND YOU THOUGHT D 
WAS NONE OF ¥ 


* Offer good in US. and Canada only and expires September 30, 1989. Aldus, the Aldus logo, and PageMaker are registered trademarks of Aldus Corporation. Macintosh is a registered trademark 
of Apple Computer Inc. ©1989 Aldus Corporation. All rights reserved. 
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PageMaker works well in 
your existing business environ- 
ment, too. It does a beautiful job 
of integrating with your favorite 
word-processing and spreadsheet 
programs. Its files even transfer 
directly between Macintosh and 
PC versions. Plus, it works with 
more business software and print- 
ers than any other desktop pub- 
lishing product available today. 

So if you thought desktop 
publishing was none of your 
business, think again. And con- 
sider how PageMaker can give 
your business a competitive edge. 


See why PageMaker 
means business. 


To see how easily PageMaker 
can improve your business com- 
munications, and your bottom line, 
visit your authorized Aldus dealer. 
Or, call 1-800-333-2538, Depart- 
ment 10-B2 for a FREE Aldus 
PageMaker information packet* 





LISHING 
R BUSINESS. 
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= 80386 DESKTOP PCs 


The small-footprint case of the Mitac 
Paragon 386€, like its 16-Mlz sibling, is 
ruggedly and thoughtfully bultt: in addl- 
tion to two 5-inch and one 3'/-Inch bay, 
an Intemal bay can hold a small, low- 
power hard disk. 


conveniently into the front of the case, 
where you also find a power switch and a 
reset button. 

The company’s own motherboard 
shows similar evidence of thoughtful de- 
sign. lt comes with two serial ports, a par- 
allel port, and a floppy disk controller built 
right in. There are only five expansion 
slots (one 8-bit and four 16-bit), but the de- 


American Mitac 
machines offera 
Phoenix BIOS, 
with its useful 
setup programs. 


mands on these should be low given the 
features built into the motherboard. 

The only problem with the mother- 
board is its memory limitations. It can ac- 
cept either 256-kilobit or |-megabit SIMM 
packaging. You can install either four or 
eight modules, which means you can have 


only IMB, 2MB, 4MB, or 8MB 32-bit 
memory configurations. While 8MB of 
32-bit memory may seem like enough for 
the moment, there is reason to believe that 
we may be looking at 12MB or 16MB as 
commonplace configurations in the not- 
so-distant future. Furthermore, you only 
get the performance benefits of interleaved 


| memory in the 2MB and 8MB configura- 


tions. 

American Mitac’s own hard disk con- 
troller and 8-bit VGA board are admittedly 
not well known, and the test keyboard had 
a mushy Enhanced-style feel to it. The 
computers did offer a Phoenix BIOS, 
though, with its attractive and useful setup 





programs in ROM. The BIOS that came 
with the 20-MHz Mitac Paragon 386E of- 
fered an especially nice setup routine that 
gives access to disk drive and memory 
configuration, among other features. 

The two models performed adequately 


it FACT 


410E. Plumeria Dr. 
San Jose, CA 95134 
(800) 648-2287 
(408) 432-160 


BoE 


Mitac Paragon 386C 

List Price: With 1MB RAM, 1.2MB 5%- 
inch and 1.44MB 3'-inch floppy disk 
drives, DOS 3.3, $2,775; with 40MB hard 
disk, monochrome monitor, $3,664, with 
VGA monitor, $4,373; with 2MB RAM, 
100MB hard disk, $5,638. IMB RAM up- 
grade, $320. 
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Mitac 386E 

List Price: With IMB RAM, 1.2MB 5%- 
inch and 1.44MB 34-inch floppy disk 
drives, DOS 3.3, $4,050; with 40MB hard 
disk , monochrome monitor, $4,504; with 
VGA monitor, $5,213; with 2MB RAM, 
tOOMB hard disk, $6,393. IMB RAM up- 
grade, $320. 
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In Short: Sharing all features other than 
clock speeds, the Mitac Paragons are some- 
what limited in expansion slots and memory 
capacity , but nevertheless merit considera- 
tion—especially if desk-top space is at a pre- 
mium. The lack of a hardware cache hindered 
otherwise adequate benchmark test scores. 
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enough in memory and processor tests, but 
without the benefit of a hardware cache, 
they tended to yield below-average fig- 
ures. The disk test numbers were better: a 
bit above average for their respective class- 
es. According to a representative from 
American Mitac, the latest version of the 
Conner drives performs even better. 

I encountered only one real flaw in the 
machines. Both offered the ability to ad- 
just’the /O bus speed for the expansion 
slots, and, although both worked at the 
promised 8- and 10-MHz speeds, they pro- 
duced results opposite to the settings cho- 
sen during setup. In other words, a 10- 
MHz setting produced an 8-MHz result, 
and vice versa. The company said that this 
was a problem with early versions of the 
machines and has since been corrected. 

While the systems have some limita- 
tions in terms of memory and slots, they 
should serve well for anyone with modest 
expansion plans. Some of the components 
are less familiar than are the industry stan- 
dards, but good construction quality indi- 
cates that care and thought went into the 
design and assembly. And though the 
prices are not rock-bottom, they’re still 
within the range of consideration, espe- 
cially if you are fighting a losing battle to 
regain control of your desk top. 

—Alfred Poor 


ArcHE TECHNOLOGIES INC. 
ARCHE RIVAL 386 


First impressions count, and Arche Tech- 
nologies’ Arche Rival 386 starts off ahead 
of many of the cookie-cutter AT-clone 
boxes. This small-footprint machine is at- 
tractively designed, with nicely rounded 
edges. Intemal device expansion is limited 
to three half-height drives, but there are 
sufficient interface slots (eight in all) and 
enough memory capacity to satisfy most 
users’ needs. Sharing your desktop with 
this computer isn’t bad at all. 

The Arche Rival 386’s $3,895 base unit 
price includes 2MB of 80-nanosecond 
RAM, two parallel and two serial ports, a 
1.2MB floppy disk drive, a floppy/hard 
disk controller, a monochrome adapter 
with 14-inch flat-screen, 1,000-line-reso- 
| lution monochrome monitor, DOS 3.3, 
and GW-BASIC. The test machine also in- 
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THE 
“COMPLEAT”.. 
DISK and 
FILE 


MANAGEMENT - 
SYSTEM 


FATCAT 


Makes your PC PURRRRRR! 


I Finally, someone has pur all the most wanted © File Compression Saves Disk Space 
ce ee as ee Who couldn’t use a little more? 
single, comprehensive package. every function © Disk Performance Optimization and Disk a 
_& richly crafted to give you the finest software of ieee Cn 
its kind. © Time Release File Protection Gives Your Data 
FATCAT is heavy with utility features that make 9 ‘Lives’ 
it the compleat disk and file management soft —_—_ File Management and Handling, including folders 





ware. And FATCAT integrates functions from ; 
other time proven Sopligictunlliey oeasains Pe 
with access to all functions from one screen. bh ; . 
: © Extensive Browse/Edit /Formatted- 
@ Uniquely Useful Peek Facility 

With FATCAT you get features you just can't get FATCAT sees all 
with any other utility! You am annotate your © Menu Building and Extended Point and 
directory listings with 35 character descriptions Shoot Program Starting 
to remind you of what’s in each and every For the easiest access to all your 
file. Or there's FATCAT’s “folders” which software. 
make long paths and sub-subdirectories © And More 
just a bad memory. Menu Access and Expert Keys for everything! 
B 9 Lives Plus! File and Directory Sorting, Two File Search Facilities, 


FATCAT gives you everything you'll Easy DOS File Attribute Modification. And much, 
ever need for effective and efficient much more. 


seghreerge A FwrRasng Rebate! 
© 100% Deleted File And here's something to make you lick your 
Recovery+ Format Recovery whiskers: buy FATCAT before June 30, 1989 

Everyone makes mistakes, and get a $20 rebate! Simply send us your FATCAT 
© Password Protection registration card, a proof of purchase (receipt or 





for Files credit card slip), and a rebate card (available at SOLUTIONS 
Keeps the eyes of ss ares oneal ath 1989, and One Perimeter Road 
. "Il have $20 to fatten up your wallet! Manchester, NH 03103 
strays from prying, ae 800-272-9900 
*COMPLEAT. From Webster’s:—“of or marked by a highly developed, In NH 603-627-9900 
wide ranging proficiency or skill.” we 
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Make Irwin’do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 
ideas—all automatically. 

No complicated 
commands. 

No sloppy floppies. 

Our EzTape’ software 






~~ a makes it easy to store 
hatever data you want. Whenever you want. 

It doesn’t matter whether you're backing up a PC 
or a Mac. 

An Irwin backup system works with them all. 
Along with all the popular local area networks. 
Providing up to 150 megabytes of reliable storage. 

In fact, with its patented AccuTrak” precision 
tracking technology, you can transfer data from a PC 
to a PS/2 to a Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their backup than all 
others combined. 

Just call 1-800-BACKUP1 for the 
dealer nearest you. 

Because the best way to make 
backups is to avoid it. 


Tape Backup Systems 


11909 Irwin Magneuc Systema, inc., 7101 Commonwealth Bird . Ann Arbor, Mi 48105 Irwin aad ExTape are registered tredemastes and Accu Trak m a trodemark. 
of Irwin Magnetic Systeme, inc. All other brand or praciuct nasurs are trademarks or regnetered trademarks of their respective holders. 
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cluded a 1.44MB floppy disk drive, a 


66MB RLL hard disk drive, and an EGA 
video adapter and display, for alist price of 
$5,569. While these prices may be higher 
than you’d pay for a mail-order machine, 
they compare well with national brands 
like AT&T, Compaq, IBM, Tandy, and 
Zenith. 


(800) 422-4674 

(415) 683-6760 

List Price: With 2MB RAM, 1.2MB 5¥%- 
inch floppy disk drive, monochrome moni- 
tor, DOS 3.3, $3,895; with 66MB hard disk, 
$4,800; with EGA monitor, $5,400; with 
1.2MB 54-inch and 1.44MB 37-inch flop- 
py disk drives, $5,569. 

In Short: The Arche Rival 386 is a good- 
looking small-footprint model that squeezes 
20-MHz performance out of a 16-MHz pro- 
cessor. lt holds its own against other 20-MHz 
units in speed tests but doesn’! have a price 
advantage, other than an exceptional 2-year 
warranty through Arche dealers. 

CIRCLE 411 ON READER SERVICE CARO 





PSEUDO SPEED? The Arche Rival 
386 is sold as a 20-MHz unit, but a look in- 
side reveals an Intel 80386-16 processor 
chip teamed with a 20-MHz crystal; the 
crystal controls the actual operating speed. 
Although this is not an uncommon prac- 
tice, Intel recommends against pushing its 
chips faster than the rated speeds. Arche 
Technologies has taken care of the major 
cause for concem by installing fast (and 
expensive) 80-ns. memory chips. 

The vendor assured us that it has never 
had a boosted 16-MHz chip fail, and we 
encountered no problems while running 
the machine at 20 MHz and zero wait 
states. Our benchmark tests showed that 
the system held its own with many of the 
true 20-MHz units, ranking near the mid- 
dle of the spectrum. 

Arche Technologies makes its own 
motherboards and uses a Phoenix ROM 
BIOS and a Chips and Technologies chip 
set. All memory is fitted onto a 32-bit 
memory expansion card, which can hold 
8MB. A second 32-bit slot can accommo- 
date another memory card with an 8MB 
capacity, bringing the system maximum to 
16MB of 32-bit RAM, more than enough 
to run current OS/2 and DOS applications. 

The expansion bus runs at 10 MHz, the 
high end of the usual standard for interface 
cards. With newer cards you should be 
OK, but it doesn’t hurt to check if the add- 
in cards you need will run at that speed. 

Four slots are available after adding in 
one floppy/hard disk controller, a single 
memory card, a video adapter, and a paral- 
lel/serial card. The 200-watt power supply 
isn’t stingy, considering the three-drive 
limit of the system. There are four device 
connectors, though, so you could theoreti- 
cally run an extemal device as well. 

Arche offers eight hard disk drive op- 
tions, ranging from 20- to 122MB. Since 
you won’t be able to add a second intemal 
hard disk drive, you should buy the high- 
est-capacity drive you can afford the first 
time around. 

The system deserves a better keyboard 
than the overly mushy Hi-Tek unit that 
came with the test machine. Hi-Tek key- 
boards usually have more response than 
the one we received, so the decidedly soft 
feeling was something of a surprise. 

If you need lots of room for disks and 
tape drives, or worry that this isn’t a real 
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20-MHz machine (although it sure acts 
that way), you'll probably want to look 
elsewhere. But if you want a brand-name 
computer that is sold and supported by lo- 
cal dealers, performs well, and doesn’t 
hog desk-top space, the Arche Rival 386 
fits the bill —Bruce Brown 


Following on the heels of the AST Premi- 
unv386 Model 300 is the company’s latest 
20-MHz unit, the Premium/386C. The 
“C”’ in the name stands for cache, and it 
represents the major performance en- 
hancement made to the system: the addi- 
tion of 64K of 25-nanosecond SRAM 
cache memory. (The Model 300, sans 
cache, is still available at a base price of 
$4,195.) 

The $4,395 base system with no hard 
disk drive includes AST’s own BIOS, the 
Intel 386 processor, a 1.2MB floppy disk 
drive, DOS 3.3, and GW-BASIC. A flop- 
py disk controller plus one parallel port 
and two serial ports all reside on a mother- 
board made by AST itself. In addition, you 
get a 220-watt Triag power supply, plus 
easy access to three of the five half-height 
drive bays. All of this comes packaged 
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2121 Alton Ave. 

Irvine, CA 92714 

(714) 863-1333 

List Price: With IMB RAM, 1.2MB 5%4- 
inch floppy disk drive, DOS 3.3, $4,395; 
with 40MB hard disk, monochrome monitor, 
$6,085; with VGA monitor, $6,789; with 
2MB RAM, 90MB hard disk, $6,995. IMB 
RAM upgrade, $999; 1SOMB hard disk, 
$2,995; 40MB tape backup, $695. 

In Short: Cache memory is the chief im- 
provement found on AST’s latest 20-MHz 
386, a machine that tested well in the top half 
of similar 20-MHz models; 24-hour on-line 
support is another plus. One drawback is the 
machine's partial SMARTslot architecture, a 
design for which no one, not even AST, has 
yet announced plans to manufacture boards. 
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Mixed World 


Tecmar Offers You The Best 
Tape Backup For Both 


Regardless of what world you live 
in, Tecmar delivers the dependable, 
cost-effective tape backup systems 
you're seeking. 

Mac World 

Tecmar’s QT-Mac80™ and 
QT-Mac40™ are the proven choice 
for SCSI tape backup for the pure 
Mac environment, with network sup- 
port for effective backup and archiv- 
ing under TOPS® AppleShare® and 
Novell.® Including our exclusive 
QuickTurn™ Quality Service and 
two-year warranty, you couldn't ask for 
a better Mac tape backup solution. 


, Zpplications Sune ~ 
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“Bundled with 


adapter board alse 


TEQUAR 


AREXON COMPANY 


Mixed World 

We've even bridged the gap 
between PC Bus, Micro Channel™ 
Bus and NuBus™ with our new 
QT-Mac150™ and NuLink™ inter- 
face board, which now, for the first 
time ever, give you a single-drive 
solution for mixed environments, 

So get the best for both worlds, 
For the name of your nearest dealer, 
call us today at (216) 349-1009 
or toll-free at (800) 624-8560. 
Tecmar, Inc., 6225 Cochran Road, 
Solon, Ohio 44139-3377. 
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All Tecmar products are trademarks or registered | trademarks of Tecmar, Inc. Other brand and product names are trademarks o registered trademarks of their respective companies 


©Copyright Tecmar. Inc, a subsidiary of Rexon, Inc., 


. 1989. All nghts reserved 
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mium/386C will accept standard AT and 
XT cards. But their main purpose is to en- 
hance performance by unleading some of 
the CPU's work onto beards (as yet un- 
available) that take advantage of their 
capabilities. 


in a box 2 inches narrower than an IBM 
PC AT. 

The unit we received sported a Western 
Digital controller capable of controlling 
two hard and two floppy disk drives, giv- 
ing the system the ability to handle three 
floppy drives total. A CDC 90MB hard 
disk drive, AST’s 16-bit video card, and 
an AST VGA monitor were also included 
for a list price of $6,995. 

No RAM is located on the mother- 
board; instead, the cache memory and 
standard IMB of 100-ns. SIMMs are 
found on a 32-bit memory board. If you 
use I-megabit chips, you can pack the 
board with 16MB of RAM. This method 
saves you motherboard real estate and 
greatly simplifies the memory upgrade 
process. 


SLOTS WITH AN IQ __ Besides the pro- 
prietary 32-bit slot, you get one AT-style 
16-bit and two 8-bit slots. The other three 
16-bit slots are what AST calls SMART- 
slots: specially designed expansion slots 
that can enhance overall system perfor- 
mance by unloading some of the proces- 
sor’s work onto boards designed to take 
advantage of the distributed processing. 
The problem is that no one—not even 
the people at AST—has yet come out with | 





the boards that will do this. Until someone 
does, you can just plug XT- or AT-com- 
patible boards into the SMARTslots. 
(AST says that it does have plans for such 
boards in the works, but declined to be 
more specific.) 

Our benchmark tests showed that the 
new and improved AST performed consis- 
tently in the top half, and frequently 
tanked in the top third of the machines in 
its range. It was nearly always well ahead 
of its IBM counterpart. 

A grab bag of utility software to im- 
prove performance and help with diagnos- 
tics comes with the system. We found disk 
caching software, memory management 
utilities, RAMdisk software, and a print 
spooler. The documentation for these utili- 
ties and the machine's user manual were 
incomplete preliminary versions, but what 
was there looked good. 

Also worth mentioning is AST’s 24- 
hour support. If you have questions at any 
time of the day or night, you can get to an 
AST technician via a bulletin board—not 
much use if your only computer is down, 
buta great help otherwise. 

The addition of cache memory en- 
hances an already respectable system de- 
sign. AST has always had a good name as 
a components manufacturer, and its latest 
machine seems to corroborate its growing 
Treputation as a capable systems builder. 
The Premium/386C is well worth a look. 
—Kate Emery 


Atat 
AT&T 6386 WGS — 


While the argument in favor of desktop 
and large-sized personal computers usual- 
ly centers around the number of expansion 
slots and drives these systems can handle, 
the intended market for AT&T's 20-MHz 
6386 WGS ($3,495 base price) goes be- 
yond users who just want a lot of elbow 
room. 

WGS stands for Work Group System, 
referring to the system’s ability to support 
up to 32 users and accommodate up to 
48MB of 32-bit RAM. An indication of 
this machine's target market is that during 
last fall's AT&T sales campaign, every 
6386 WGS sold came with a free terminal. 

Running under Unix, the 6386 WGS’s 
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function is to serve primarily as a mul- 
tiuser, multitasking machine for depart- 
mental workgroups or as a file server for a 
department-level network. The claim of 
32-user support refers to the maximum 
number of users who can nun their termi- 
nals at acceptable performance levels un- 
der a multitasking operating system using 
this computer as the primary CPU. 

Of course, if you've a real yen to have 
some extra-heavy-duty hardware all to 
yourself, the AT&T 6386 WGS (which is 
actually made by Olivetti) is an interesting 
alternative. The WGS has a separate steel 
box that encases the main, hidden hard 
disk drive to minimize interference from 
stray radio-wave emissions. There's a 
huge fan that protrudes from the back of 
the system unit just to keep everything cool 
inside, clearly in expectation of the com- 
puter's being stuffed with heat-producing 
memory expansion and network cards. 
The expansion bus runs at 10 MHz; two 8- 
bit, two 16-bit, and three 32-bit memory 
expansion slots (each of which can hold 
memory cards filled with up to 16MB of 
DRAM) are included. 


OLIVETTIINSIDES The Olivetti 
motherboard hosts the 20-MHz 386 chip; 
the Olivetti BIOS, Version 1.14; a floppy 


The AT&T 6386 WGS is designed for 


heavy-duty, multiuser operation. A steel 
box encases the maln hard disk to mini- 
mize radio-wave interference. A huge fan 
means you can stuff the unit with heat- 
producing memory and network cards. 
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AT&T 6386 WGS 

AT&T 

1 Speedwell Ave. 

Morristown, NJ 07960 

(201) 247-1212 

List Price: With IMB RAM, 1.2MB 5¥%- 
inch floppy disk drive, $3,495; with 40MB 


hard disk, monochrome monitor, DOS 3.3, 
$5,290; with VGA monitor, $5,313; with 
68MB hard disk, $6,913; with 135MB hard 
disk, $7,913. IMB RAM upgrade, $749; 
60MB tape backup, $1,495. 

In Short: This very rugged machine looks 
larger than il actually is; il’s intended to be 

| used as a multitasking machine for depart- 
mental workgroups. Able to hold up 10 48MB 
of 32-bit RAM, this one is probably too 
much machine for the needs of an individual 
user. 

GIRCLE 412 ON READER SERVICE CARD. 








Bus Computer Systems 
BUS 386/16 


BUS 386/20 
BUS 386/25 


Bus Computer has been in business for the 
past 5 years, but in that time it has gone 
through at least two name changes. What 








disk drive controller, and one parallel and | 


| one serial port. The system also offers zero 
wait states and the ability to shadow both 


included an 80387 math coprocessor, but 
the WGS will also support a Weitek 1167 
chip. 
On the test machine, a Western Digital 
I:1 interleave ESDI hard disk controller 
ran an 80MB CDC hard disk drive. The 
Key Tronic Enhanced-style keyboard is 
passable but a bit soft. 
On a pure speed basis, the WGS scored 
in the middle of the 20-MHz pack on our 
| benchmark tests. Think of it as a large, 
| fast, luxuriously equipped bus—not a 
swift sports car with room for only two. 
The WGS is an expensive machine. 


BIOS and video ROM. The test machine | 


may set the company apart from a host of 
other clone-makers, besides its chameleon 
identity, is its choice of components. All 
386 machines purchased with 64K cache 
memory, like the ones we reviewed, are 
built around an American Megatrends Inc. 
(AMI) motherboard. Each base unit even 
comes standard with the fast and full-fea- 
tured Distributed Processing Technology 
(DPT) controller card plus 512K disk 
cache, a combination that alone retails for 
over $1,200 (see the sidebar ‘‘Hard Disk 
Speed: The Cache Advantage’). 

The Bus 386 machines are available 
with three processing options. The 16- 
MHz computer, with a 1.2MB 5%-inch 
floppy disk drive, one parallel and one se- 
rial port, IMB of RAM, 64K cache mem- 
ory, and an Enhanced-style keyboard, 
sells for $1,799. A 20-MHz model with 


| the same configuration sells for $2,099. 


| 
} 


The test configuration with 4MB of mem- | 


ory, an 80MB hard disk drive, an 80387 
20-MHz coprocessor, and a combination 
8- and 16-bit VGA display setup lists for 
$9,607, a pretty penny indeed. If you fill it 
up with memory, the unit can easily cost 
you more than $40,000, as each fully pop- 
ulated 16MB expansion card has a price of 
almost $12,000. It’s hard to imagine this 
computer as a single-user system; it lacks 
the performance that engineering and 
desktop-publishing applications most 
need. But this system is a heavy-duty 
worker, and it should last a long time. 
—Bruce Brown 





And the price of the 25-MHz base unit 


jumps to $3,650. 

All Bus 386 models are built within a 
mighty tower encasement. There is an im- 
mense drive bay capacity that can accom- 
modate a total of seven half-height de- 
vices. Front power and reset buttons sit 
alongside an LED with a 2-inch-high digi- 
tal readout of your processor’s current 
speed. This is probably most useful as a 
check when toggling down to the slower 8- 


MHz speed. 


BUS 38616 The tested Bus 386/16 was a 
conspicuous entry. Though an Intel 16- 
MHz microprocessor chip was mounted 
squarely in the middle of the motherboard, 
this machine ran consistently at 20 MHz in 
all our tests. Even the bus speeds were 
equal to those of the Bus 386/20, running 
at both 8 and 10 MHz. The Bus 386/16, in 
fact, fared much better than the 386/20 in 
the 80386 Instruction Mix test results. 
Some might consider Bus’s strategy an 
effective way to achieve 20-MHz speed at 
a 16-MHz price. But there are two reasons 
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why this deal is no bargain. First, Intel 


| does not guarantee the integrity of its chip 


on computers running at higher speeds 
than the processor. Second, the 16-MHz 
model, in all configurations, is only slight- 
ly less expensive than the Bus 386/20. For 


instance, our test 16-MHz configuration, | 


which differed mainly from the 20-MHz 
evaluation unit in terms of processor speed 
and hard disk size, was priced at $4,699, 
only a slim $300 less than the 386/20. 

As far as we know, Bus Computer’s ad- 
vertising and marketing do not promote the 
faster speed rate achieved in the 16-MHz 
model, so it doesn’t appear as if the com- 
pany is trying to capitalize on the occur- 
rence, If choosing between the two, 
though, be on the safe side and stick with 
the Bus 386/20 machine. 


BUS 386/20 For instant adjustments and 
convenient testing, setup and diagnostic 
software are built into the ROM of all Bus 
computers. Shadow RAM is automatically 
invoked on these machines unless you tog- 
gle it off in setup. On the Bus 386/20, 
which came configured with 2MB of 
RAM, the 384K above the 640K base is 
reserved for BIOS and video enhance- 
ment—allowing only IMB of available 
extended memory. The display update 


Like the 16- and 20-MHz cache-RAM- 
equipped Bus towers, the Bus 386/25 is 
built around an AMI motherboard and 
comes standard with Distributed Pro- 
cessing Technology's fast disk control- 
ler with a 512K disk cache. 













The Panasonic Boom: the next generation in business. 


“From what I’ve seen, 
these Panasonic printers 
are setting a new standard 
in price/performance. 

Soi got all three. 
The 1191 is by the register, 
the 1124 is in the back office 
and the 1180 is at home.” 




















generation in printers. 
s in the family. 
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KX-P1180 7 - 
Resident type fonts on all 1100 The 1100 Series printers were Pius the protection 
Séries printers include draft pica and elite, designed for non-software experts. ofa two-year OTE Uuerey 
etter-quality or near-letter-quality The EZ-Set™Operator Panel allows warranty. 2S 
wrier, Prestige, Bold PS and Sans Serif, you to make choices simply and E Ss 
us Senpton the 1124. quickly—without having to program any The 1100 Series 
Allthese resident LQ or NLQ fonts _ software. is a family of full- 
re available in ten different character The ergonomic design presents featured 24- and 


eS. you with settings for the features you use 9-pin printers. Com- 3 
And print speeds go from 38 to 63 ~— most. Fonts, pitch, form length and many 













patible with the rich. S====—— 
“ps in letter-quality/near letter quality. more choices can software Panasonic 
And from 160 to 240 cps in draft. be pre-set on ez-Ser rnranr Ponek branes —s 
The 1100 Series printers also the panel. And the a igi supporting both 
roduce graphics as wellastheyhandle 1124evenhasa  [Rgpeubecnermaa tall Epson® and IBM** dot matrix 
ext. Resolution is crisp, clear, precise, Macro feature that printers. And protecting your invest- 


@ Pitch: 4 10 6, depending on 









ith bit image matrixes from 240x216 —_ allows you fo easily ment with something you'll find 
“tpi to 360x360 dpi. save and recallall 9 jstavenndornta eo on very few pnnters out there: a 









All of these features enhance your __ the panel settings two-year warranty*** on both 
bility to create—and be creative. for three different parts and labor, from Panasonic. 
formats. That makes them good 
The EZ Set” Operator Panel puts features Pea 
Gi pi e From any business 

at your fingertips. Pam perspective. 

@ And more For more information on the 

1100 Senes printers or any of 


our other versatile computer 
products call: 


j ~ ——— 
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1124 pomer shown. y Epecr ia repeteied Wademerkof Seiko 
aon Corporation 
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Foldout slip-sheet 





Folded edge of the page 


1. Open the foldout page 

2. insert this sheet with 
1. Front side touching the free page 
2. Arrow pointing to the fold 

3. Slice the folded edge 


4. Close the page and sllp-sheet 
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Back 


1. Follow instructions on the other side 








The 1100 Series. The nex 
Performance ru 





KX-P1124 


A highly-sophisticated 24-pin. 

And two companion 9-pins. These are 
the remarkable dot matrix printers 
which make up the 1100 Series from 
Panasonic.” 

They'll meet your needs today— 
and tomorrow—with flexible paper 
handling, multiple resident fonts and 
unsurpassed ease of operation. 

For the demands of the present, 
each 1100 Series printer offers advanced 
features, ergonomic design, and attrac- 
tive prices to suit the requirements of 
a business, a department, an application 
or an individual. 

For the demands of the future, the 
1100 Series provides a smooth progres- 
sion of printing capabilities to grow 
into...and grow along with. 

Versatile paper handling 
tomeetallof jesse 
yourneeds. ~ 

Inengineering | 
the 1100 Series 
printers, Panasonic 
placed a high ; 
priority on paper > 
handling. With that 
in mind, an ingen- 
ious push/pull 
tractor feed system 
was incorporated 
into the 1100 Series. 
The idea was not 


Front 
feed. 





simply to accommodate a plethora of 
paper shapes, sizes and weights, ea 
to allow the user to 
handle everything 
from single sheets 
to multi-partforms * 
to fanfold paper— 
even envelopes 
and labels— 
quickly and easily. 

All 1100 Series printers can accom- 
modate single sheets in both landscape 
and portrait orientation. 

So presentations incorporating 
graphics with text present no problem. 

Atl 1100 Series printers offer multiple 
paper paths for continuous paper. And 
since paper can be fed from your choice 
of bottom or rear, you can put an 
1100 virtually Bee: 

ES Atl 1100 


Series printers 
have semi- 
automatic paper 
loading. 

So sheets 

are perfectly 

positioned the 
first time in. 
Atl 1100 Series 
printers auto- 
matically locate 


Bottom 
feed. 


Onty one paper path is svailable at any given time for continuous paper 


124 ponter shown. 


1124 pointer chowr 


Pansesonte SX-PIST wo we rae 


KX-P1191 


the perforation on fanfold paper, bring the 
perf to the tear bar for easy tearing, and 
then position the next sheet 
of paper for printing. Without 
wasting a single sheet. And 
all 1100 Series printers have 
a ‘paper park’ capability. On 
demand, continuous paper is 
retracted and ‘parked!’ so that 
sheet paper and envelopes 
can be loaded and printed 
without pean wasting—the 
fanfold paper. 


Oraft Pica 
of ways to Oraft Elite 
exercise Courier Pica 

orn Prestige Elite 
creativity. Bold Proportional 
The vanely of Space 
type styles, sizes Sans Serif Pica 
and weights that Seript Pica 


(1124 onty} 


can be created on 












any of the 1100 Series printers is stag- 
gering. 

Aminimum of 3400 combinations, 
in fact, can be created by combining 
resident fonts, character sizes and 
enhancement choices like italics, double 
height, bold face, underlined, super- 
and subscript. 


\ye 





The Panasonic 1100 Series Printers. 








Match your needs against these: 
KX-P1124 KX-P1191 KX-P1180 
24-Pin Printer 9-Pin Printer 9-Pin Printer 
Print Speed: Print Speed: Print Speed: 
(Characters/second) (Characters/second) (Characters/second) 
Oraft LQ Oraft NLO Dratt NLQ 
Elite 192 cps 63 cps Elite 240 cps 48 cps Elite 192 cps 38 cps 
Pica 160 cps 53 cps 200 cps 40 cps Pica 160 cps 32 cps 
Letter Quality Fonts: Near Letter Quality Fonts: Near Letter Quality Fonts: 
Couner, Prestige, Bold PS, Couner, Prestige, Bold PS, Couner, Prestige, Bold PS, 
Sans Seri, Scnpt Sans Sent Sans Sent 
Resolution: Resolution: Resolution: 
Dratt—24 x9 Draft—9 x 9 Dratt-9 x 9 
LQ -—24x30 NLQ (Sans Seri}—18 x9 NLQ (Sans Seri)—18 x9 
NLQ (All others) —18 x 18 NLO (All others) —18 x 18 
Bit Image (matrix): Bit image (matrix): Bit image (matrix): 
360 x 360 dpi 240 x 216 dpi 240 x 216 dpi 
EZ-Set Operator Panel: EZ-Set Operator Panel: EZ-Set Operator Panel: 
Primary functions include: Primary functions include: Primary functions include: 
Font Lines Per Inch Font Bold Mode Font Line Feed 
Pitch Quiet Mode Pitch Quiet Mode Pitch Quiet Mode 
Form Length Perforation Cut Form Length Perforation Cut Form Length Perforation Cut 
Paper Loading Paper Parking Micro Line Feed ttatic Mode Micro Line Feed Form Feed 
3 Macro Settings Margin Settings Line Feed Form Feed 
Micro Line Feed Default Setting Lines Per inch Margin Settings 
Tractor Type: Tractor Type: Tractor Type: 
Push/pull, swivel mount, flat belt Push or pull pinwheel Push or pult pinwheel 
Paper Feed: Paper Feed: Paper Feed: 
Path Method Path Method Path Method 
Top Cut Sheet Feeder (opt) Top Fricton/Cut Sheet Feeder Top Friction/Cut Sheet Feeder 
Rear Push Tractor (opt) (opt) 


Bottom — Pull Tractor 
Front Friction or Puil Tractor 


Emuiations: 
Epson LQ-2500; iBM Proprinter X24 


Buffer: 
6K (sid); 32K (opt) 


Noise Level (LQ Mode): 
56 dbA (Standard); 
53 dbA (Quiet Mode) 


Dimensions: 
169 (w) x 14.1 (d) x 5.6 (h) inches 
18.7 Ibs 


and Accessories: 
Cut Sheet Feeder (KX-P36) 
RS-232C Senal interface (KX-P19) 
32K Expansion Butler Chip (KX-P43) 
Re-Inking Fabnc Ribbon (KX-P145) 


CPD6020 


Rear Push Tractor 
Bottom — Pull Tractor 


Emulations: 
Epson FX-86e; IBM Propninter i! 


Buffer: 
6K (std); 32K (opt) 


Noise Level: 
55 dbA (Standard); 
52 dbA (Quiet Mode) 


Dimensions: 
16.7 (w) x 13.4 (d) x 5.2 (h) inches 
15.7 Ibs 


Options and Accessories: 
Cut Sheet Feeder (KX-P37) 
RS-232C Senal Interface (KX-P19) 
32K Expansion Buffer Chip (KX-P43) 
Re-Inking Fabric Ribbon {(KX-P115) 


Rear Push Tractor 
Bottom — Pull Tractor 


Emulations: 
Epson FX-86e; IBM Propninter {I 


2K (std); 32K (op!) 
Noise Level: 

55 dbA (Standard); 

52 dbA (Quiet Mode) 


16.7 (w) x 13.4 (d) x 52 (h) inches 
14.1 lbs 


Options and Accessories: 
Cut Sheet Feeder (KX-P37) 
RS-232C Senal interface (KX-P19) 
32K Expansion Buffer Chip (KX-P43) 
Re- inking Fabric Ribbon (KX-P115) 


Panasonic 


Office Automation/\/\ 


fan 


@ 80386 DESKTOP PCs 


ma FACT 


| Bus Computer Systems 
135 W. 26th St. 

| New York, NY 10010 

(800) 451-5279 

(212) 627-4485 


Releiek 





Bus 386/t6 

List Price; With IMB RAM, 1.2MB 5'4- 
inch floppy disk drive, $1,799; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,850; with VGA monitor, $3,350; with 
2MB RAM, 70MB hard disk, 1.2MB 5'4- 
inch and 1.44MB 34-inch floppy disk 
drives, 80387 coprocessor. $4,699. IMB 
RAM upgrade. $450; 1SOMB hard disk. 
$1,500; 60MB tape backup, $675. 

CIRCLE 606 ON READER SERVICE CARD: 








Bus 386/20 

List Price: IMB RAM, 1.2MB 5'-inch 
floppy disk drive, $2.099, with 60MB hard 
disk, monochrome monitor, DOS 3.3, 
$2,950; with VGA monilor, $3,450; with 


2MB RAM, !00MB hard disk, !.2MB 514- 
inch and 1.44MB 31-inch floppy disk 
dnves, $4,999. IMB RAM upgrade, $450; 
1SOMB hard disk, $1,500; 60MB tape back- 
up, $675. 

CIRCLE 607 ON READER SERVICE CARD 


Bus 386/25 

List Price: With IMB RAM, 1.2MB 5¥4- 
inch floppy disk drive, $3,650; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$4,325; with VGA monitor, $4,825; with 
4MB RAM, 330MB hard disk, 1.2MB 5'- 
inch and 1.44MB 34-inch floppy disk 
drives, 80387 coprocessor, $8,999. IMB 
RAM uperade. $450; 60MB tape backup, 
$675. 

CIRCLE 608 ON READER SERVICE CARD 








In Short: Built with quality components, 
these tower-sized systems offer such features 
as a superfast DPT controller card with 512K 
built-in disk cache and, as an option, 64K of 
cache memory. Though base prices are rea- 
sonable, the systems are a better bargain with 
each option added. 





rates, however, will increase in excess of 
100 percent with shadow RAM enabled. 
This is particularly valuable when you are 
using screen-intensive applications like 
CAD/CAM software. 

Besides the 2MB of RAM, the tested 
386/20 included a number of high-quality 
components, such as a 100MB Priam hard 
disk, Video Seven 16-bit VGA color 


adapter, and NEC MultiSync Hf monitor, 
plus 3%-inch and 5%-inch floppy disk 
drives, at a list price of $4,999. 

The AMI Mark II XT 386 motherboard 
used in this configuration is unable to ac- 
cept memory directly. Instead, the archi- 
tecture incorporates an accompanying 32- 
bit card with capacity for 8MB of memory. 
Another 8MB can be loaded via a daugh- 
tercard, thus bringing the total 32-bit 
memory to 16MB. 

Theoretically, this motherboard could 
take up to 64MB of RAM using 4-megabit 
chips. By the same token, the AMI Mark II 
AT motherboard used in the 25-MHz ma- 
chine could hold up to 96MB, AMI cau- 
tions you, though, that not only is the 4Mb 
chip presently in short supply, but the ones 
that are available haven’t been around long 
enough for the company to test both their 
integrity over time and their compatibility 
with the AMI boards. 

But there are plenty of other features to 
recommend the AMI motherboard, like 
64K of built-in cache memory controlled 
by a proprietary discrete logic. And the 
eight full-size slots allow enough expan- 
sion to suit most users. On top of that, the 
unit did well on our benchmark tests, gar- 
nering midlevel to high scores on most 
tests. Fortunately for the Bus 386/20, itis a 
machine equal to the sum of its parts. 


BUS 386/25 One of the most outstanding 
buys in its class, the Bus 386/25 we tested 
came equipped with robust features: a 
monstrous 330MB Priam fixed disk, 
1.2MB 5%-inch and 1.44MB 34-inch 
floppy disk drives, the same VGA comple- 
ment as the Bus 386/20, and the standard 
4MB of RAM—all for under $9,000. 

The AMI motherboard on this model 
runs the AMI Mark II AT 386 BIOS. This 
version of the AMI motherboard is more 





intelligent than the AMI Mark H XT used 
in the Bus 386/16 and Bus 386/20 models. 
The Mark I AT will automatically find | 
memory as it ”s added, whereas the Mark II 
XT requires manual switch adjustment on 
the motherboard. 

The Bus 386/25 performed in the mid- | 
to-high range of machines in its class. The 
fast DOS File Access times (small-record) 
can be attributed to the DPT controller. 
Though impressively fast in this one cate- 
gory, the controller probably won't direct- 
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ly affect the speed of most applications. As 
the Bus 386/25 is a strong performer over- 
all, it was doubly puzzling to see an amaz- 
ingly slow transfer speed between the hard 
disk and the 5¥%-inch TEAC floppy disk 
when doing some routine file copying. 
When stacked up against the unit’s other 
features, however, this one annoyance is 
less outstanding. 


EXTRA VALUE FORNETWORKS Be- 
cause of their standard components, the 
Bus 386 line of computers exhibits promis- 


The Bus 386/20 
did well on our 
benchmark 
tests andisa 
machine 
equal to the sum 
of its parts. 


ing quality at reasonable prices—especial- 
ly as you add more options. You get extra 
value, for instance, if you plan to use one 
of the Bus machines as a Novell file server 
and choose any Priam hard disk to go 
along with it. Priam ships its hard disks 
Novell NetWare-ready: they are prefor- 
matted with DOS or Xenix and have had 
Novell COMPSURF nun on them at Pri- 
am’s own testing lab. This saves you sev- 
eral days of testing prior to installing the 
network software. 

In particular, the combination of the 
Priam 330MB hard disk (which alone re- 
tails for $3,000) and the Bus 386/25 gives 
you outstanding network capacity at top 
speeds for an unbeatable price. Throw in a 
tape backup unit, and this configuration 
has server written all over it. 

The 20- and 25-MHz models represent 
particularly good buys whether you plan to 
use them as servers or not. Good prices, 
excellent features, and high speed make 
them well worth a look.—Tami Peterson 
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The world’s most popular disc drives are also the 
most reliable. Seagate’s ST225 family of 5.25” half- 
height drives now features a mean-time-between- 
failure of 100,000 hours for unsurpassed reliability and 


Reliability runs in our family sfc" 


ST225R, ST238R and 
ST250R offer format- 
3)... ted capacities of 21, 21, 
' 32 and 42 megabytes 
respectively, and are 
| ideal as add-ins or 
upgrades for ]BM® 
PC/XT/AT’s™ and 
compatibles. When 
| | paired with Seagate's 
own ST11M or ST11R 
controllers, you're 
assured of the most 
reliable, cost-effective 
storage solutions 
available today. 

More than 8 mil- 
lion of these drives 
have been shipped 
to quality-conscious 
computer users 
around the globe. They know that every Seagate model 
is built to the same high quality standards that have 
made Seagate the first name in dise drives worldwide. 

For more information on the world’s most reliable 
disc drives, contact your authorized Seagate dealer, or 
call Seagate directly at 800-468-DISC or 408-438-6550. 


SS Seagate 


The first name in disc drives 





IBM is a registered iredemark and PC/XT and PC/AT are trademarks af international Business Machines Corp. 
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Canon Usa Inc. 
CANON A-200SX 


Canon largely controls the personal copier 
world and also makes the laser printing en- 
gine used by many vendors, including 
standard-setting Hewlett-Packard. But it 
won’t capture the 386 market with its lone 
offering, the A-200SX. On the plus side, 
the unit (actually an Acer Technologies 
16-MHz machine with a new case) is fast, 
but its high price and lack of system expan- 
sion options through Canon’s own dealers 
are problems too significant to ignore. 

The desktop-sized machine is available 
in one $5,500 configuration only, with 
IMB of motherboard RAM and a 40MB 
MiniScribe hard disk drive. The one op- 
tion is an EGA video card and Acer moni- 
tor combination that, at $980, brings the 
total system price to $6,480. The only oth- 
er item you can buy from Canon for this 
computer is a set of DOS manuals for an 
extra $140. (DOS and GW-BASIC soft- 
ware are included in the base price.) 

The A-200SX also includes two serial 
ports and one parallel port, a 54-inch 
1.2MB floppy disk drive, and a 200-watt 
power supply with five device power con- 
nectors. The case will take five half-height 
storage devices with three exposed for re- 
movable media. The 101-key, Enhanced- 
style keyboard, also made by Acer, has a 
nice clicky touch, although it may feel a bit 
loose to some people. 

The motherboard is Acer’s and the 
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Canon A-200SX 
Canon USA Ine. 
1 Canon Plaza 
Lake Success, NY 10042 
(516) 488-6700 
List Price: With MB RAM, 40MB hard 
disk, !.2MB 5'4-inch floppy disk drive, 
| BOS 3.3, $5,500; with EGA monitor, 
$6,480. 
In Short: Canon charges too much for this 
repackaged Acer 16-MHz computer. It’s 2 
' fine machine, but Canon offers no expansion 


options and support is questionable, Buy an 
Acer instead. 
CIRCLE 404 ON READER SERVICE CARO 





















The Canon A-200SX is really an Acer 
Technologies machine with a new case. 
Canon offers only an EGA card/monitor 
option for its base configuration, to fill 
the 32-bit memory siot, you’ll have to 
tum to Acer. 





BIOS is Award’s, Version 2.02. Despite 
the inclusion of the letters SX in the ma- 
chine’s name, it uses an honest-to-good- 
ness 80386, 16-MHz chip. There are eight 
expansion slots—two 8-bit, five 16-bit, 
and one proprietary 32-bit slot for memory 
expansion. Right off you have a prob- 
lem—the 32-bit slot will stay empty if you 
rely on Canon to fill it. Fortunately, any 
Acer dealer will sell you Acer’s memory 
expansion boards, which work just fine. 
The Canon can take up to 4MB of RAM on 
the motherboard and a total of 16MB using 
memory expansion cards. 


MORE ALIKE BY THE LOOK = The 
similarities with the Acer machine go on 
and on. The Canon uses Acer’s Smart- 
Mode processor control, which slows 
down the system to 8 MHz when floppy 
disk drives are accessed. If your software 
isn’t picky, you can tum off the Smart- 
Mode. You can also turn on or off shadow 
RAM loading of video and ROM BIOS. 
The Canon A-200SX did well in our 
benchmark testing, scoring right along 
with the Acer 16-MHz version in the upper 
‘all of the 16-Miliz inachines. 

Canon’s stated intention of limiting 
configuration altematives so as not to ini- 
tially overwhelm the customer with tough 
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choices doesn’t help much when the cus- 
tomer needs support or is ready to add on 
other equipment. And it won’t help Can- 
on’s public relations when the customer 
finds that the Acer dealer who can provide 
him with the expansion options he needs 
also sells a computer similar to the one he 
bought, only with more memory, a larger 
hard disk drive, and a VGA monitor—for 
about a thousand dollars less. 

Worse yet, he may notice that for a few 
hundred dollars less than what he spent, he 
could have gotten a 20-MHz Acer 386. 
Oops.—Bruce Brown 


Compag Computer Corp. 
COMPAQ DESKPRO 
386/20E 
COMPAQ DESKPRO 
386/25 


Compaq has a reputation to maintain as a 
technological and market leader. Fittingly, 
its top-of-the-line Deskpro 386/20e and 
Deskpro 386/25 are stocked with first- 
class components and distinguished by 
solid engineering. The other side of the 
story is that Compaq’s pricing has always 
been on the high side—$5,199 for the 20- 
MHz base system and $8,299 for the basic 
25-MHz unit. 

The Deskpro 386/20e and 386/25 both 
run on Flexible Advanced Systems Archi- 
tecture, a method that uses the Intel 82385 
cache controller chip to allow concurrent 
or simultaneous system memory access 
and peripheral activity. The result of the 
extra hardware is faster overall perfor- 
mance in real-world tasks. 

Both base machines come with Com- 
paq’s own motherboard and BIOS, IMB | 
of 32-bit RAM, one 1.2MB floppy disk 
drive, one paralel and one serial port, and 
sockets for 80387 or Weitek coprocessors 
(the 386/25 can use both at the same time). 
They share a similar keyboard—the cases 
are different, but the keys have the same 
uninspired soft touch. 

Compag offers a range of enhancement 
options, but be careful about what you’re 
getting. The list price of either configura- | 
‘ion-with the maxinnunravaiable memory, 
hard disk and tape storage, highest-quality 
video, and math coprocessor could easily 
exceed $20,000. An example of the price 
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The Compaq Deskpro 
386/25 and the smaller- 
footprint Deskpro 386/20 
are top-of-the-line ma- 
chines with Flexible Ad- 
vanced Systems Architec- 
ture: the Intel 82385 cache 
controller Is used to allow 
concurrent or simulta- 
heous system-memory ac- 
cess and peripheral actlvi- 
ty to achieve faster overall 
performance. 





premium Compaq imposes is the cost of | 
the Intel 80387 25-MHz math coproces- 
sor. Other vendors sell the same chip for 
$600 to $1,200; Compaq’s list price is 
$1,899. 


DESKPRO 386/20E = The first thing you 
notice about this machine is its small-foot- 
print case, approximately 6 by 16 by 15 
inches (HWD). The beauty of this unit is 
that you have to give up neither your desk- 
top nor expansion options. 

The 386/20c¢ contains four internal stor- 
age devices, although only three can have 
exposed fronts. An optional extemal ex- 


The Compaqs 
are impressive, 
but they 
don’t come 
cheap. 





pansion chassis to handle 300MB drives is 
also available. And with 4MB of RAM on 
the motherboard and 12MB more on an 
expansion card, you can add up to 16MB 
of 32-bit memory. 

Even after adding in the 32-bit memory 
card, you'll still have four 16-bit slots left. 





This ts plety fur most people, especially 





FACT FILE 


since the 386/20e motherboard has built-in 
parallel, serial, and mouse ports, as well as 
floppy disk and hard disk drive controllers 
and a VGA adapter. The 175-watt power 
supply is more than sufficient for the slots, 
drives, and loaded memory. 

The 32K of 35-nanosecond cache 
memory works with the standard 100-ns. 
memory chips to yield excellent perfor- 
mance, both processor and memory 
benchmark test scores were in the top 
quadrant of 20-MHz machines. 

While you can certainly load up this 
small bucket with an impressive array of 
options, it can get expensive. The list price 
of the test configuration machine, with 
DOS, a | 1OMB hard disk drive, an 80387- 
20 math coprocessor chip, a second floppy 
disk drive, a 40MB intemal tape backup 
device, aCompaq VGA monitor, and only 
2MB of RAM, came to $11,191—plenty 
there, but it doesn’t come cheap. 


DESKPRO 386/25 The 25-MHz Desk- 
pro 386/25 is a full-size desktop machine 
with eight expansion slots and room for 
four storage devices, all of which can use 
removable media. Four devices for this 
machine may not seem like much until you 
look at the sizes of the 386/25's available 
hard disk drives, the largest of which is a 
whopping 300MB. 

You can put up to 12MB of 100-ns. 32- 
bit memory on the motherboard before 
adding 4MB more onto a memory card. 
Compag doesn’t use RAM shadowing, but 
it does use memory interleaving to help 
performance. And thé 32K of 29-fis. staic 


Compay Computer Corp. 
| 20555 FM 149 

Houston, TX 77070 

(713) 370-0670 


Compaq Deskpro 386/20 
List Price: With IMB RAM, |.2MB 5%4- 
inch floppy disk, $5,199; with 40MB hard 
disk dnve, monochrome monitor, DOS 3.3, 
$6.974; with VGA monitor, $7.418; with 
2MB RAM. 110MB hard disk. 40MB tape 
backup. 1.2MB $¥%-inch and 1.44MB 3'- 
inch floppy disk drives, 80387-20 coproces- 

| sor, $11,191. IMB RAM upgrade, $799. 

| CIRCLE S88 ONREADERSERVICECARD 





Compag Deskpro 386/25 

List Price: With IMB RAM, 60MB hard 
disk, 1.2MB 5'%-inch floppy disk drive. 
DOS 3.3, $8,299; with monochrome moni- 
tor, $8,674; with VGA monitor, $9,717; with 
SMB RAM, 300MB harddisk, [3S5MB tape 
backup, 80387-25 coprocessor, $21.614 
iMB RAM upgrade, $799. 

CIRCLE 997 ON READER SERVICE CARD 





tn Short: Compaq was the first on the mar- 

ket with a 386 computer and has eared in- 
creasing influence since. Compaq’s experi- ] 
ence anh clam show ip, bath. oppure 
reviewed: the very hot 386/25. which can 
support 1.2 gigabytes of storage. and the 
small-format 386/20, a dream personal ma- 
chine, These are both temfic computers—it's 

a shame they have to cost so damed much. 









RAM cache (operating under the 25-MHz 
Intel cache controller) provides zero-wait- 
state performance over 90 percent of the 
time. 

In our benchmark tests, the 386/25 
scored reasonably well compared with oth- 
er 25-MHz 386s, but the narrow perfor- 
mance envelope in which these computers 
are competing tends to distort compari- 
sons. As long as a computer falls within 
the normal range of scores in its class, 
which the 386/25 does, you're dealing 
with a very fast unit. 

The test configuration machine had 
5MB of RAM, an ESDI controller and 
300MB hard disk drive, a 135MB tape 
backup unit, a 16-bit Compaq video adapt- 
er and monitor, and the 80387-25 co- 
processor. The list price, including DOS, 

| is aloiyy $21,614. 
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Tur your spreadsheets 
into all these charts 
witha single command: 
Call EG00-426°7082 





Fora limited time, you can get a free Graphwriter’ I The point is, Graphwriter Il is the perfect software 
Autocharting Kit. Just call 1-800-426-7682 and askforeither for creating charts for daily inventories, monthly sales, 
AMS-2733 (5.25”) or AMS-2738 (3.5”). The kit demon- _ weekly interest rates, stock market fluctuations and 
strates how easy Graphwriter II can make it to create everything else that constitutes periodic reporting. 
stacks of charts from your spreadsheets. And update Call the 800 number or send in this coupon today 
them with a single command at DOS. for your freeGraphwriter I] Autocharting Kit-Turning 

Youll find Autocharting is areal time saver, especially spreadsheets into charts has never been this simple. 
if your spreadsheet numbers are always changing. —---+--------~-~---~-~-------- 
With Grapher youoly set upyour chs | Sapa cit oa eres os 
once. Updating is simple because the program Department GW, PO. Box 9158, Cambridge, MA 
gives you a direct link between your charts and ae ae ey 
your 1-2-3°or Symphony’files. Change your |<, 
spreadsheet numbers and voila, your Graph- | 5, 
writer fl charts will automatically reflectthe '.4..... °° ©. meester 
new data when you print them. =  — -- ae wa © 

And the charts will always look terrific er 
since Graphwriter Il automatically Saar their | 
layout to accommodate changing data. So if, 
for example, you make a chart with a single bar ! ‘Lotus se lal Il 
for January sales, it’l still look good in Decem- | Kit ‘ 
ber with year-end numbers. eh ee Oe 8 : J 











Graphriter [I Autocharting demonstration BE rei a ETE compare 208 wd aciyes an 6s ae Dee Ce 
Lotus, 1-2-3, Graphomter, and Symphony are regstered trademarks of Lotus Development Corporation. IBM is a registered trademark of International Business Machines Corporation, 
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It’s hard to picture the average individ- 
ual needing the performance of this ma- 
chine, although those involved in engi- 
neering and graphics applications can use 
all the memory and speed they can get. 
More likely, this computer is best used as a 
network file server or for dedicated trans- 
action processing. 

Compaq computers are sold only 
through dealers; choose yours carefully, as 
it’s up to him to support you for the I-year 
warranty period. One drawback to Com- 
paq’s proprietary design and peripherals is 
that if something breaks, replacement 
costs are usually high. 

However, given Compaq’s increasing 
influence in its target corporate market 
(revenues roughly doubled in its last fiscal 
year), it appears that price is less of an is- 
sue than quality. And with the 386/25 and 
the 386/20e systems, the quality shines 
through.—Bruce Brown 


God invented tourists, it’s been said, be- 
cause somebody has to pay retail. But no 
PC buyer should act as if he’s on vacation 
when investing several thousand hard- 
eamed dollars in a 386 system. Beyond 
Rule Number | of buying computers— 
“*Never pay retail’’—here are some other 
guidelines to keep in mind when you're 
shopping for a 386. 

20 MHz is your best buy. When 
you're used to an 8-MHz AT, everything 
seems fast. But once you work with 16-, 
20-, and 25-MHz 386 PCs, you'll notice 
three distinct tiers of performance. And 
you'll find yourself happier running your 
applications on something quicker than a 
386-16. 

Of the three, a 20-MHz 386 offers the 
best bang for the buck. You'll only save 
10 to 15 percent dropping back to a 16- 
MHz 386. And 25 MHz, nice as it is, 
typically bumps the price up by a third 
(for instance, from $8,000 to $11 ,000 list 
for an IBM or Compaq system). 

Case size. How many drive bays do 
you need? A small-footprint PC has three 
half-height drive bays stacked atop each 
other, a standard desktop has up to five, 





Pc 


CompuApp Corp. 
COMPUADD 386/16 


COMPUADD 386/20 
COMPUADD 386/25 





In the past, mail-order computer firms 
competed solely on price, often at the ex- 
pense of extra features and performance. 
But times have changed, and the smart 
mail-order companies, following the lead 
of companies like CompuAdd, now offer 
low-priced systems that are quality per- 
formers as well. CompuAdd’s 16-MHz 
386 has been on the market since early 
1988, and this year the company intro- 
duced both 20- and 25-MHz 386 machines 
as well. Each system comes packed with 
features—and at prices that won’t empty 
your savings account. 

Like the 20- and 25-MHz systems, the 
CompuAdd 386/16 comes standard with 


BuyInG SMART: THE RIGHT SYSTEM FOR YOUR NEEDS 


and a tower offers six or more. Floppy 
disk drives are half-height, and hard 
disks are typically half-height through 
60MB; full-heights are usually over 
100MB. It’s not unreasonable to equip a 
PC with two floppy disk drives, a full- 
height hard disk, and either a full- or half- 
height tape backup device. That’s tower 
territory. 

Tower PCs are neater because the 
jumble of cables is out of sight under the 
desk; my own PC has 14 cables. Be- 
tween small-footprint desktop PCs (with 
disk drive bays one across) and wide- 
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1MB of RAM, a 1.2MB floppy disk drive, 
and Western Digital ST-506 floppy/hard 
disk controller for $1,895. Also included 
with each model are three accessible half- 
height drive bays and two internal bays. 

We received U.S.-made Key Tronic 
101 keyboards with our systems; they gave 
a good tactile response without annoying 
key clicks. Our test 16-MHz unit also 
came with a 7IMB MiniScribe drive, a 14- 
inch Goldstar VGA monitor and an 8-bit 
Video Seven VGA board, but CompuAdd 
offers a multitude of drive and video op- 
tions. 


A CLOSER LOOK A reset switch, cy- 
lindrical system lock, and three LEDs indi- 
cating power on, hard disk activity, and 
speed mode are all situated on the front of 
all three CompuAdd units. The turbo light 
isn’t used on the 16-MHz model, howev- 
er, so without knowing otherwise you 


body desktop PCs (bays two across), 
you'll find the extra width buys you mar- 
ginally greater flexibility. 

You need 3 to 4 free slots. What took 
a slot in your AT may well be on the 
motherboard in your 386, so pay less at- 
tention to total expansion slots than to 
slots free after you’ve accounted for 
memory, video, disk controller, and 
ports. Most users will want three free 
slots—for modem, network card, and 
bus mouse (if not located on the mother- 
board). 

More than a few users will find the 
three free slots on an IBM Model 70 to be 
one too few, since one of the slots is for 
Memory expansion. It’s not inconceiv- 
able that you'll need space for a card con- 
trolling a scanner, a printer-speedup de- 
vice, a second video card, ora CD-ROM 
drive. (Note: A single card controls both 
floppy and hard disks on ATs and 386 
PCs with smaller, ST-506 drives. ESDI 
and SCSI hard disks typically require a 
separate slot for the controller.) 

Buy 2- to 4MB of RAM. Even run- 
ning DOS, IMB of memory just isn’t 
enough, as it hasn’t been for most AT us- 























could be fooled into thinking that you’re 
always operating in slow mode. 

You'll find the chassis on all the sys- 
tems to be very flexible; when 1 moved the 
16-MHz unit with the cover off (not a good 
idea), one of the boards came loose. But 
with the cover screwed on tightly, none of 
the boards came unseated during a move. 
Aside from the chassis, all the other com- 
ponents used in each model are well-con- 
structed, brand-name items. All three ma- 
chines earned an FCC Class B rating, 
making them suitable for both home and 
office use—no smail feat for the price of 
these machines. 

An Intel 80386 chip, rated at 16 MHz, 
is featured on the 386/16's Micronics 
motherboard. The motherboard also sports 
two 8-bit expansion slots, five 16-bit slots, 
and one Compaq-compatible 32-bit slot 
holding a Micronics 32-bit memory card. 
In the base configuration, only 256-kilobit 


ers. Get at least 2- to 4MB. In addition to 
the 640K for DOS, devote 1- to 2MB toa 
disk cache and/or RAMdisk. (Hard disk 
caching, the preferred route, i 

the performance of any disk.) Use addi- 
tional memory for expanded memory 
and to work under multitaskers such as 
DESQview 386 or Microsoft Win- 
dows/386. 

Hard disks. Disks are commonly rat- 
ed by capacity (megabytes) and average 
access speed (milliseconds, or thou- 
sandths of a second). By way of compari- 
son; XTs had 10MB 85- to 110-ms. hard 
disks; PC ATs had 20- or 30MB 40-ms. 
ST-506 hard disks. 

For your 386, the smallest hard disk 
you should install is a 40- or 6OMB 30- 
ms. hard disk. A better match for 20- and 
25-MHz 386s would be a 90- to 120MB 
20-ms. ESDI (Enhanced Small Device 
Interface) drive. Expect to pay $750 to 
$1,500 more than you would for the 
40MB drive. 

Get high-density floppies. If you opt 
for a 32-inch floppy disk drive as your 
second drive, be sure to get the high-den- 
sity 1.44MB drive rather than the 720K 


Page-mode 
memory is used 
in the CompuAdd 
386/16 to 
achieve speedy 
zero-wait- 
state operation. 





DRAMs are on the motherboard; to back 
this up, IMB of 100-nanosecond chips 
was soldered onto the memory card in the 
unit we received in the Labs for testing. If 
you'll be running OS/2 or any other mem- 


drive. It costs only a few dollars more 

and writes 720K floppies reliably (unlike 

the 1.2MB 5%-inch drives, which often 

_have trouble with 360K floppies). Most 
vendors let you specify either 5% or 34- 
inch drives if you equip your machine 
with only one. 

‘Buy only VGA (or Super VGA). 
EGA is a dying video standard. VGA is 
good; Super VGA, better. Also called 
Extended VGA or VGA Plus, Super 
VGA has 800 by 600 resolution (VGA 
has 640 by 480; EGA, 640 by 350) and 
automatically runs VGA or EGA on pro- 
grams lacking Super VGA drivers. Best 
of all, Super VGA costs only a few dol- 
lars more than VGA. While VGA is sup- 
posed to cost the same as EGA (we've 
been promised that for 2 years now), 
among companies that still sell both, an 
EGA board/monitor combination is $100 
to $200 cheaper. Stick with VGA or 

VGA Plus. 

Once the NEC-led Video Electronics 
Standards Association (VESA) consor- 
tium settles on one 800 by 600 standard, 
Super VGA will make even more sense 
to users. Boards supporting VESA will 
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ory gulper, a piggyback expansion card 
can bring the maximum installable memo- 
ty to LOMB. 

Both the Intel 80287 and 80387 math 
coprocessors are supported, but the 80387 
requires a proprietary piggyback board 
from CompuAdd. The BIOS is the Award 
386, Version 3.03. 

Page-mode memory is used in the 
386/16 to achieve speedy zero-wait-state 
operation. To speed up operation of the 
system and video BIOS further, you can 
specify 384K to be used as shadow RAM. 
While the processor and BIOS routines are 
chugging away at 16 MHz, the data bus al- 
ways runs at a safe 8 MHz. For those picky 
network cards, an 8-MHz bus is a god- 
send. 

The additional RAM and video options 
on the 386/16 we received brought the 
price up to $3,917. But keep in mind that 
your dollars get you a fully configured sys- 






















likely work with far more software than 
nonconformers. And with luck, hard- 
ware should allow existing 800 
by 600 VGA boards to speak VESA. 

Monitor do’s and don’ts. You don’t 
have to buy your monitor from the com- 
pany that makes your PC. Zenith’s 1490 
flat tension mask monitor is the best 
VGA monitor you can buy. Unfortunate- 
ly, it cannot accommodate Super VGA. 
Among Super VGA-capable monitors, 
PC Magazine’s Editor’s Choice moni- 
tors are the NEC MultiSync Plus 
($1,399) and the Taxan MultiVision 770 
Plus ($915), with honorable mention to 
the $699 Samsung Sync Master (see 
“*Multiscanning Monitors for VGA and 
Beyond,’’ PC Magazine, May 16, 
1989). All are multiscanning monitors. 
As 800 by 600 takes hold, expect to see 
dual-frequency monitors that support 
both VGA and Super VGA. These 
should be cheaper than multiscanners. 
One of the first is NEC’s MultiSync 2A, 
at $799, 

How good are IBM and Compaq 
monitors? IBM’s $685 8513, with a 12- 
(continues) 
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tem, and the price is still well below much 
of the competition. 


MORE FOR YOUR MONEY For 
$4,858, only $941 more than the cost of a 
fully configured 386/16, you can buy 
CompuAdd’s midrange 386/20. The extra 
dollars buy you not only an increase in pro- 
cessor speed and disk storage (through a 
70MB MiniScribe hard disk), but also a 
superb Zenith flat-screen VGA monitor, 
the 16-bit Paradise VGA, faster RAM, and 
one parallel and two serial ports on the 
motherboard. On top of that, you get a ma- 
chine that was entirely designed and built 
by CompuAdd. 

In fact, the new 386/20 and 386/25 
models both have a CompuAdd mother- 
board with eight slots: one 8-bit, six 16-bit, 
and one proprietary 32-bit slot containing a 
CompuAdd 32-bit memory card. Unlike 
the motherboard on the 386/16, the Com- 


puAdd motherboard has one parallel port, 
two serial ports, and an IDE (integrated 


(Buying Smart” continued) 
inch diagonal, is too small, and the 8512 
(14-inch diagonal, $595) is too fuzzy. If 
you have to pick one, take the 8513. 
Compaq’s Video Graphics Color Moni- 
tor ($699) is adequate. Some companies, 
especially direct-mail companies, offer 
two levels of VGA monitor; invariably, 
you should buy the more expensive one. 
If you’re on a budget, consider a 
monochrome VGA monitor. You get 64 
shades of gray (great for desktop publish- 
ing) for about $250. The same VGA card 
will drive a color monitor if you move up 
later. 
Buy a 16-bit VGA card. Most mak- 
ers offer three levels of VGA card: 8-bit 
bus, 16-bit bus, and 16-bit with costly, 
higher-speed VRAM memory chips. 
Then you'll have a choice of VGA (640 
by 480), Super VGA (800 by 600), and 
in some cases super-Super VGA (1,024 
by 768, the same resolution but not the 
same standard as IBM 8514/A), and 256- 
or 512K of video memory. Best bang for 
the buck: the 16-bit Super VGA version 
with 512K memory, which allows 16 
colors at 800 by 600. 





CompuAdd's top-of-the line 386/25 (IIke 
its 20-Mitz sibling) was designed and 
bullt by the company. To save slot 
space, the proprietary motherboard has 
one paralie! and two serial ports, and a 
hard disk controlier bullt In. 


If you’re sold on Super VGA, you 
should think twice about buying PCs 
with VGA on the motherboard. That in- 
cludes all IBMs, the Compaq Deskpro 
386/20e, Tandy 5000 MC, and many of 
the 386SX PCs. You may be able to dis- 
able or replace the VGA controller, but 
even if you can, you'll be paying twice 
for your video. 

Get an internal modem. Allocate 
one slot for a 2,400-bit-per-second inter- 
nal modem. A 2,400 is marginally more 
expensive than 1 ,200 bps now—100 per- 
cent more performance for 20 to 50 per- 
cent more money. Internal modems are 
cheaper than extemal and create less desk 
clutter, though it’s true that you can’t 
watch the status lights and you can’t hit 
the modem power switch when you get 
in trouble. Keep your eye on single-slot 
9,600-bps-fax-board/2,400-bps-modem 
combos. Before long, you'll see some 
for under $500. 

Mice and serial ports. You're going 
to be using a mouse sooner or later. The 
places to connect your mouse, in de- 
scending order of preference: a bus con- 
nection on the motherboard, a bus card, 
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drive electronics) hard disk drive control- 
ler built in. These integrated features save 
you valuable expansion slots. 

The 386/20 motherboard contains an 
Intel 80386 processor and an Austek cache 
controller with 32K of high-speed static 
RAM, both rated at 20 MHz. The cache 
controller enables the processor to operate 
at zero wait states. The motherboard also 
supports both the Intel 80387 and Weitek 
3167 math coprocessor chips, which 
you'll need if you’re running math-inten- 
sive programs. 

Both newer 386s use the Award 386 
BIOS, Version 3.04. Award’s 386 BIOS 
performs memory diagnostics during start- 
up; it also includes a ROM-based setup 
that is accessed by pressing Ctrl-Alt-Esc at 
power-on. 

To accommodate some speed-sensitive 
expansion boards, the bus can be set to 6.6 
or 10 MHz using either the SETUP or 
SETSPEED program. Although some 
flexibility in bus speeds is allowed, some 


and a serial port. If you choose Micro- 
soft’s best-selling mouse, a bus connec- 
tion eliminates the need for Microsoft's 
dopey serial interface box. A bus card 
takes up a slot, so your best bet is a PC 
with a mouse connector on the mother- 
board. Why avoid serial mice? Most PCs 
have only two serial ports to share among 
as many as four serial devices. Cable 
swapping quickly becomes tiresome. 

Questions about mail order. 

Q: Are you using the manufacturer’ s 
specified hard disk? Sometimes it’s re- 
placed by someone else’s drive, which 
isn’t necessarily a drawback but costs the 
dealer less. There’s no reason you 
shouldn't see some of the savings. 

Q: Do you have a 30-day money-back 
guarantee? 

Q: Do you have carry-in local service 
or on-site service? Shipping the PC back 
gets expensive. Besides, many ‘‘equip- 
ment failures’’ are nothing more than an 
incomplete setup. 

Q: Do you charge extra for paying by 
credit card? Do you give a discount for 
cash? Mail order is extraordinarily ethi- 
cal, but if you do run across scoundrels, 











trial and error will be needed with older ex- 
pansion boards that require a genuine 8- 
MHz bus. 

A full IMB of 100-ns. SIMMs comes 
standard on the memory card (although the 
evaluation 386/20 came with 2MB of 60- 
ns. SIMMs). On both the 386/20 and 


386/25, RAM is expandable to a whop- | 


ping 16MB using 1MB SIMMs. This 
should be plenty, even for the most memo- 
ry-hungry applications. 


TOP-OF-THE-LINE The 386/25 is 


CompuAdd’s top-of-the-line PC, and 
when fully configured, it holds its own 
against some of the more expensive com- 
petition. Our evaluation unit had a 1.2MB 
floppy disk drive, a 320MB hard disk 
drive, a Zenith 14-inch flat-screen VGA 
monitor, 16-bit Paradise VGA, 4MB 
RAM in 60-ns. 256K SIMMs, 25-ns. stat- 
ic RAM in the cache controller, and one 
parallel and two serial ports. It was priced 
at $8,290. 


you have leverage via your bank if you 
avoid any discount for paying by bank 
check. 

Q: What else do I need to buy? (Is 
DOS included in the price? Is the cable 
included if you buy a printer or modem? 
Are the toner cartridge and drum sup- 
plied if you buy a laser?) 

Compare apples and apples. If 
you're proposing to upgrade your office 
to 386-based machines, don’t make 286 
PCs look unfairly cheaper when you 
compare the pros and cons. Too often, 
ATs are priced equipped with 30- to 
40MB hard drives and IMB of RAM, 
while the 386 you’re comparing may be 
listed with a 60- to 1 1OMB drive and 2- to 
4MB of RAM. The real cost of a PC in- 
cludes the base PC plus memory, a video 
card, monitor, hard disk, mouse, printer, 
network adapter card, software, blank 
floppy disks, training, and maintenance. 
Only the system unit (and to some degree 
the memory) costs more for a 386 than 
for a 286.—Bill Howard 





































Bill Howard is an executive editor of PC 
Magazine. 
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CompuAdd Corp. 

12303 crease Blvd. 
Auslin, TX 78727 
(800) 666-1872 

(512) 250-1489 





CompuAdd 386/16 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $1,895; with 7OMB 
hard disk, monochrome monilor, DOS 3.3, 
$2,731; with VGA monitor, $3,406; with 
2MB RAM, $3,917. IMB RAM upgrade, 
$560; 1SOMB hard disk, $1,599; 60MB tape 
backup, $757. 

CIRCLE 399 ON READER SERVICE CARD 


CompuAdd 386/20 

List Price: With 1MB RAM, 1.2MB 5'4- 
inch floppy disk, $2,295; with 70MB hard 
disk, monochrome monitor, DOS 3.3, 
$3,082; with VGA monitor, $4.315; with 
2MB RAM. LIOMB hard disk, $4,858. 
IMB RAM upgrade, $495; 1SOMB hard 
disk, $1,599; 60MB lape backup, $757. 
CIRCLE 400 ON READER SERVICE CARD 








CompuAdd 386/25 

List Price: With IMB RAM. 1.2MB 5- 
inch floppy disk drive, $2,895; with 7OMB 
hard disk, monochrome monitor, DOS 3.3, 
$3,682; with VGA monilor, $4,637; with 
4MB RAM, 320MB hard disk, $8,290. 
IMB RAM upgrade, $549; 1SOMB hard 
disk, $1,599; 6OMB tape backup, $757. 
CIRCLE 401 ON READER SERVICE CARD 


In Short: CompuAdd's 386/16, 386/20, and 
386/25 are low-cosl 386s from a mail-order 

| company known for packing quality compo- 
nents into inexpensive machines. Although 
the benchmark tes1 resulls did nol stand oul, 
each machine is a respectable performer with 
a number of video and disk options. The in- 
house-engineered 386/20 and 386/25 are a 
big step in the righ! direction. 





On the inside and outside, the 386/25 is 
identical to the 386/20, with the obvious 
exception that its components are rated at 
25 MHz instead of 20 MHz. Our bench- 
mark tests show that some of the fastest 

| disk times were tumed in by the unit’s | 
320MB MiniScribe drive; the 386/25 also — 
sports fast video. 

As in the 386/20, a division of the pro- 
cessor clock (25 MHz divided by 2 or 3) is 

_ used to govern the bus speed. In this unit, 
| the data bus runs at 8.3 or 12.5 MHz. 


PC MAGAZINE oe 30,1989 





| CPU 386/20 


CompuAdd should have gone the extra 
mile and included a separate, 16-MHz 
crystal on the motherboard to guarantee an 
8-MHz bus speed. 

CompuAdd’s 386/16, 386/20, and 
386/25 prove that you don’t have to sacri- 
fice performance and functionality when 
buying from mail-order companies. Nor 
do you have to take out a second mortgage 
when shopping for a 386.—Greg Alwang 












COMPUTER BeoDUGTS UNITED 
Inc. 






CPU 386/20 
CPU 386/25 


Great chefs never reveal their recipes, but 
the formula for a top-notch 386 is no se- 
cret. A fast processor, a static RAM cache, 
easy memory expansion, shadow RAM, 
and a compatible BIOS mixed in equal 
parts are the makings of a high-quality 386 
machine. 

Computer Products United, a Califor- 
nia-based PC maker, has blended these 
requisite ingredients into its two competi- 
tively priced, first-rate 386s—the CPU 
386/20, base-priced at $1,895, and the 
$2,295 CPU 386/25. The base system of 
each machine includes a Priam RLL con- 
troller, IMB of RAM, a 1.2MB floppy 
disk drive, and one parallel, one game, and 
two serial ports. 



























Although you’d be hard- 
pressed to single out any one aspect of the 
CPU 386/20 that is extraordinary or truly 
unique, the system blends trusted compo- 
nents into a solid machine with reliable op- 
eration and better-than-average perform- 
ance. On our benchmark tests, the system 
usually scored in the middle to high range 
of its class. 

The CPU 386/20 wraps a 200-watt As- 
tec power supply, a 5'-inch, high-density 
floppy disk drive, and a conventional AT 
chassis around an American Megatrends 
AMI-386XT 20-MHz motherboard. 
Though the AMI motherboard would have 
fit into a smaller-footprint chassis, CPU 
chose to house it in a full AT-size case to 
allow space for up to four half-height disk 
drives. If desk room isa critical factor, you 
can order CPU’s optional $200 tower case. 
To help make an XT-sized mother- 








@ 80386 DESKTOP PCs 


Computer Products United sells 20- and 
25-MHz system parts from brand-name 
companies like AMI and Priam. The CPU 
386/25 is further noteworthy because of 
its motherboard’s ability to accept 8MB 
worth of both DIP and SIMM RAM. 


board possible, AMI relegated all RAM to 
a 32-bit memory board that resides in the 
motherboard’s proprietary 32-bit expan- 
sion slot. You can add a second megabyte 
of 256-kilobit chips to the base IMB of 
256-kilobit chips or use 1-megabit chips to 
pack up to 8MB on the card. At the ex- 
pense of the adjacent 8-bit expansion slot, 
an optional daughtercard adds another 
8MB, upping the system total to 16MB. 

American Megatrends was one of the 
first independent 80386 motherboard mak- 
ers, pioneering memory caching and ROM 
remapping (now dubbed shadow RAM). 
The CPU 386/20's large 64K static RAM 
cache effectively caches all memory in- 
stalled in the system. The widely used and 
therefore time-tested AMI BIOS is famed 
for its handy inclusion of easy-to-use and 
comprehensive versions of both setup and 
diagnostics utilities. One of the few fea- 
tures missing from this motherboard is 
support for a Weitek math coprocessor to 
supplement its Intel 80387 socket. 

The tested CPU 386/20, priced at 
$4,575, included a rock-solid RLL Priam 
70MB hard disk drive and controller, a 
soft-touch keyboard from Hi-Tek, a VGA 
video system, and 2MB RAM. With a 
computer this fast, you'll want to substi- 
tute a 16-bit VGA for the stock Video Sev- 


en 8-bit Vega VGA. That’s easy enough, 
as Computer Products United is willing to 
arrange substitution of a variety of compo- 
nents for the system’s standard issue; CPU 
offers eight different hard disk options 
alone. You can even substitute a less ex- 
pensive, slower motherboard (sans 64K 
cache) for the fast AMI model. 


CPU 386/25 If you were impressed by 
the CPU 386/20’s value, you'll find the 
CPU 386/25 an absolutely stunning deal. 
For $2,455 more than the tested 20-MHz 
machine, the evaluated CPU 386/25 deliv- 
ers the attributes of the lesser model plus a 
handful more, including comprehensive 
math coprocessor support for either an In- 
tel 80387 or a Weitek 1167, a unique and 
flexible memory expansion scheme, an 
additional 2MB of RAM, and a 230MB 
Priam hard disk drive. Not only that, but 
our benchmark tests showcased the sys- 


iti 
met FACT FILE 


Computer Products United Inc. 
12803 Schabarum Ave. 
Irwindale, CA 91706 

(818) 338-5959 

(800) 824-2936 


CPU 386/20 

List Price: With 1MB RAM, 1.2MB 5'¥- 
inch floppy disk drive, $1,895; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,720; with VGA monitor, $3,290; with 
2MB RAM, 70MB hard disk, 80387-20 co- 
processor, $4,575. IMB RAM upgrade, 
$395; 60MB tape backup, $895. 

CIRCLE 406 ON READER SERVICE CARD 


CPU 386/25 

List Price: With IMB RAM, 1.2MB5%- 
inch floppy disk drive, $2,295; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,120; with VGA monitor, $3,695; with 
4MB RAM, 230MB hard disk, 80387-20 co- 
processor, $7,030. IMB RAM upgrade, 
$395, 60MB tape backup, $895. 

CIRCLE 407 ON READER SERVICE CARD 


In Short: Computer Products United has 
combined such features as cache memory, 
easy memory expansion, and shadow RAM 
in its two competitively priced, first-rate 
386s. The CPU 386/20 performed well in 
testing; the CPU 386/25 is a strong contender 
in the 25-MHz pack. 
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tem’s muscular performance, marking it a 
strong contender. 

The CPU 386/25’s larger chassis, with 
its five full drive bays, barely restrains the 
American Megatrends AMI-386AT Mark 
II 25-MHz motherboard within. Like the 
motherboard on its less speedy sibling, this 
one also accommodates 64K of cache 
memory. The board’s speedy 80-nanosec- 
ond system memory occupies sockets that 
can house either 256-kilobit or 1-megabit 
chips in DIP packs. That makes a total of 
either 1- or 4MB of memory, respectively. 
Four SIMM strips, also on the mother- 
board, hold either 256-kilobit or i-megabit 
memory modules, too. The full comple- 
ment of both DIP and SIMM RAM totals a 
grand 8MB on the motherboard. If that'll 
do, you can use the 32-bit memory expan- 
sion slot, which normally holds a second 
8MB, as a standard 8-bit slot. 

Only if you’re flush with cash or re- 
stricted to buying from one of the well- 
known makers like IBM or Compaq 
should you pass up considering the CPU 
386s. Bargain prices usually bespeak 
trade-offs, but the CPU 386/20 is precisely 
the sum of its highly regarded, reliable 
components, and the CPU386/25 delivers 
everything you’d expect from a top-flight, 
top-of-the-line desktop PC. 

—Steven Sagman 


ComPUuTER Systems Corp. 
LEO 386/16 . 


_ Leo, the zodiacal sign, represents leader- 


ship, bravery, and dynamism. But when it 
comes to the demands of 386 perfor- 
mance, the Leo 386/16 from Computer 
Systems Corp. blends into, rather than 
leads, the competition. 

For a reasonable base price of 
$2,499—which includes 2MB RAM, a 
1.2MB floppy disk drive, two serial ports 
and one parallel port—the zero-wait-state 
tower system does merit some consider- 
ation. The addition of a 40MB Seagate 
Technology hard disk drive, VGA moni- 
tor, and 8-bit adapter for our test configu- 
ration brings the price to $3,825. 

Open up the machine’s sturdy case and 
you'll find a well-laid-out floor plan that 
starts with a motherboard designed by First 
International Computer, the Leo’s Tai- 
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EXCELLENT PRICES 




















Reliant 286 &386 Flash Cache 386 Blisiness evce ine 


Computers 
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MONITOR 


Reliant 286“ 


Standard Features: 


+ Intel or AMD 80286 Processor 

* 12.5 MHz Zero Wait State or 

* 16 MHz Zero Wait State Operation 
¢ 1:1 Interleave 16-Bit Controller 

¢ 800 KB/sec Data Transfer Rate 

* 1.2 MB Floppy Drive 

* 101 Key Enhanced Keyboard 

* Digital Speed Display 

* Clock Calendar w/Battery Backup 

* 80287 Math Co-Processor Support 
« Users and Technical Reference Manual 
¢ Phoenix 3.1 BIOS (Setup in ROM) 
¢ FCC Class B Approved 

* Fully DOS & OS/2 Compatible 


Reliant 286'2 with 512K RAM 

and 32 MB (38ms) 

Hard Drive Only $1 1 95 
Reliant 286'° with 1MB RAM 


ward Dive day 91695 
Reliant 3867° 


Standard Features: 


« Micronics 20 MHz 386 Main Board 

+ Intel 80386 Processor 

+ 20 MHz Zero Wait State 

¢ 32K Static RAM Cache Optional 

* 1MB of 32-Bit High Speed RAM 

« 384K Shadow RAM Built-In 

¢ 1:1 interleave 16-Bit Controller 

* 800 KB/sec Data Transfer Rate 

* 1.2 MB Floppy Drive 

* 101 Key Enhanced Keyboard 

* Clock Calendar w/Battery Backup 

* 80387 Math Co-Processor Support 
« Users and Technical Reference Manual 
* Phoenix 386 BIOS (Setup in ROM) 

* FCC Class B Approved 

+ Fully DOS, Unix, & OS/2 Compatible 


Reliant 3867° 

with 65 MB (22ms) 

Hard Drive Only $2350 
Reliant 3862° 


ith 110 MB (22ms) 
Hard Drive Only $2650 





Flash Cache 386 


Standard Features: 


* Mylex U.S.A. 386 Main Board 
+ True Intel 20 MHz or 25 MHz 80386 Processor 
* Made in U.S.A. Eight Layer Design 

* 64K Static RAM Cache @ 25 Nano’s 
* 1 MB of 32-Bit RAM on Board 

° 65 MB 22ms Hard Drive (Voice Coil) 
* 1:1 Interleave 16-Bit Controller 

* 800 KB/sec Data Transfer Rate 

* 32K Hard Drive Cache Built-in 

¢ 1.2 MB 5.25-inch Floppy Drive 

* 101 Key Enhanced Keyboard 

* 2 Serial Ports & 1 Parallel Port 

¢ Clock Calendar w/Battery Backup 

* 80387 Math Co-Processor Support 

* Users and Technical Reference Manual 
* Built-in Setup & Diagnostics Software 
* Fully DOS, OS/2 & Unix Compatible 





—_— 
MONITOR OPTIONAL 
Flash Cache 3867° Flash Cache 3862° 


Hard Dee Only $2695 Nard Drive” Only $3495 
Concorde Graphics Workstations 


Concorde Workstation 
Standard Features: 


¢ 16 MHz AMD 80286 Processor or 

* Harris 800286 Processor at 20 MHz 
¢ 2 MB of 16-Bit RAM on Board 

* 384K Shadow RAM Built-in 

* 65 MB 22ms Hard Drive (Voice Coil) 
¢ 1:1 Interleave 16-Bit Controller 

* 800 KB/sec Data Transfer Rate 

¢ 32K Hard Drive Cache Built-in 

¢ Paradise 16-Bit SVGA Card (800 x 600) 
* NEC Multisync 2A SVGA Monitor 

¢ 1.2 MB 5.25-inch Floppy Drive 

* 1.44 MB 3.5-inch Floppy Drive 

¢ 101 Key Enhanced Keyboard 

¢ MS Compatible 3-Button Mouse 

* Clock Calendar w/Battery Backup 

2 Serial Ports & 1 Parallel Port 

¢ LIM/EMS 4.0 Software Support 

¢ Dr. Halo Ili Graphics Software 


: 





MONITOR OPTIONAL _ 


Concorde 2867" 
with 65 MB Hard Drive 
& Super VGA Combo = Only $2995 


conc aa i 
ith 65 MB Hard Dri 
E Sune VGA Combe: Only $2795 















30 Day Money Back Guarantee 
Toli Free Technicai Support 

48 Hour Shipping 

1 Year Warranty Parts & Labor 










‘“TRI-STAR 
COMPUTERS: 


1520 W Mineral Rd. Tempe. AZ 85283 


BUY WITH CONFIDENCE 
ORDER TODAY 
TOLL FREE 


1-800-678-2799 


CIRCLE 121 ON READER SERVICE CARD 






Sales 
Monday - Friday 7:00 AM to 7:00 PM (PST) 
Saturday 10:00 AM to 4:00 PM (PST) 


Technical Support 
Monday - Friday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4:00 PM 


We accept Mastercard, Visa and AMEX (2% 
surcharge), cashiers checks, cash, or money 
order. 30 day money back does not include 
shipping charges. Price subject to change 


without notice. 
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Leo 386/16 
Computer Systems Corp. 

229 West Grand Ave. 

Bensenville, IL 60106 

(312) 595-2950 

(800) 284-7746 

List Price: With 2MB RAM, |.2MB 5'%- 
inch floppy disk drive, $2,499; with 80MB 
hard disk. monochrome monitor, DOS 3.3, 
$3.565; with VGA monitor, $4,125; with 
40MB hard disk, $3,825. 1SOMB hard disk, 
$1,999; 60MB tape backup, $815. 

In Short: The Leo 386/16 zero-wait-state 
tower system showed some promise in 
benchmark testing, but technical shortcom- 
ings and design quirks held it back from real 
competition with the rest of the pack. 

CIRCLE 405 ON READER SERVICE CARD 


































wan-based manufacturer. The BIOS is the 
trustworthy Phoenix, albeit more than a 
year old; the chip set is TTL. If you’re 
looking to cut costs at the expense of a little 
speed, the board will accept an 80287 
math coprocessor as well as the 387. 

The slotted 32-bit memory is made up 
of 256-kilobit DIP, 80-nanosecond 
DRAMs that can be upgraded in 2- to 6MB 
increments to a 16MB maximum. Shadow 
RAM helps to quicken BIOS routines, but 
there’s the usual catch: the upper 384K of 
your first megabyte is unavailable for other 
purposes, such as virtual disks. 

In addition to the expansion slot devot- 
ed to memory, the Leo features another 
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The Leo 386/16, from Com- 
puter Systems Corp., is an 
affordably priced, zero- 
wait-state tower system. 
The use of mostly standard 
components in a sturdy 
case is commendable, but 
the front-pane! turbo and 
reset buttons look alike 
and are dangerously close 
te each other. 


32-bit slot, plus four 16-bit and two 8-bit 
slots (six slots remain after installation of a 
disk controller and video card). The 220- 
watt power supply is made by Power 
Tronic, and four AA batteries retain setup 
information in CMOS memory when the 
system is off. 

Outside the machine are three switches 
for power on/off, turbo mode (the alternate 
speed is 6 MHz), and reset, plus a key 
lock. Don’t try a quick switch into turbo 
mode, though, or you might find you’ve 
just reset the machine; the turbo and reset 
buttons are dangerously close to each other 
and look almost identical. A lip hanging 
over the A: drive interferes with quick ac- 
cess to the drive door when open. And the 
wobbly Enhanced-style keyboard from 
BTC is not the most comfortable on your 
fingertips. 


AVERAGE TEST RESULTS The Leo 
had a few moments in the limelight by 
scoring in the top third on PC Labs’ Ex- 
tended Memory and small-record DOS 
File Access benchmark tests. Middle-of- 
the-road results marked most of the test- 
ing, although the system failed to rise from 
the depths in the 80386 Instruction Mix 
and large-record DOS File Access tests. 
Another problem occasionally present- 
ed itself upon boot-up when the CMOS- 
stored setup retumed to its default configu- 
ration and subsequently would not 
recognize the hard disk. Out of about 20 
boots, this occurred twice after switching 
one video card for another; once it needed 
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no more prodding than removal of the cov- 
er with the unit tuned off. A call to the 
vendor’s technical support at Computer 
Outlet, the Chicago-based retail chain that 
actually sells the machine, yielded no sat- 
isfactory answers. 

Computer Systems Corp. also sells a 
20-MHz version of the same machine (not 
reviewed here); a 25-MHz unit, expected 
to ship this spring, will feature cache mem- 
ory. We can’t predict if the 25-MHz model 
will be powerful enough to win favor 
among serious users, but if the muscle of 
the 16-MHz model is any indication, the 
Leo is not the one to lead the charge. 
—lTlona Price and Edward L. Perratore 














CONTINENTAL TECHNOLOGY INc. 





TOP GUN 386/20 
TOP GUN 386/25 


There are so many vendors making 386 
compatibles these days that it seems as if 
they pull their company names out of thin 
air. In fact, Continental Technology may 
have done just that, and like the airline, it 
has made rock-bottom prices its key 
theme. The base price of the company’s 
Top Gun 386/20 is $1,750, and its 386/25 
costs only $150 more. 

Both machines are assembled from a 
reasonable storehouse of parts, and our test 
units worked first time, every time. Our 
benchmark tests showed that the 20-MHz 
Continental computer, at least, ran at a re- 
spectable speed for its class. 


ORDINARY EXTERIOR = The external 
trappings of the machines hold few sur- 
prises. Both come standard with roomy 
desktop AT-style cases sporting the oblig- 
atory reset and turbo switches on the front 
panel. Both also include a 1.2MB floppy 
disk drive. There are no hard disk drives 
built into the standard configurations, but 
the company sells seven different hard 
drives made by either Kyocera or Seagate 
Technology. We received a 1SOMB RLL- 
coded Seagate drive on the faster machine 
and a 65MB Seagate on the 20-MHz unit. 
Serial and parallel ports are optional 
and vary in cost from $15 to $50, depend- 
ing on the YO configuration. For a mere 
$89, you get DOS 3.3 (albeit without doc- 





Network without a network. 


Before buying a LAN, take a Connect up to six PCs on those costly peripherals. 
hard look at your each Logical Connection. Make the logical 
company's needs. To lasers. Printers. Plotters. |} choice. Network 
Then take a look at the ea Modems. Switch from one !| without a network. 
Logical Connection. For as little as $700. 





device to another from any 





It could be all the Wot connected PC. Pop up the From the makers 
network you need. 1/26/88 on-screen menu, and it's done. of Fastback Plus. 
A peripheral sharing device. Link as many as 45 Logical 
Simple and affordable. No Connections to 
cards. No file server No node __ really expand 
disks. Just your equipment, your connectivity PT) 
logically connected for econ- _— power. Up to 225 9 ' 
omy and ease of use. users sharing “— 


All the network 
most users need. 
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SYSTEMS, INC 


Call for details on our Corporate/Dealer Evaluation Program 


Fifth Generation Systems, Inc. 11200 Industriplex Blvd. « Baton Rouge. LA 70809 * (800) 873-4384, (504) 291-7221 


atgual 


ae) Va cohaye, 
the balance 
in your favor. 







Introducing 
one heavy-duty PC. 
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PW? Senes 300/10 80286 10 Mhz 





PW? Sens 500/12 80286 12 Mhz PW? Series 800/20 80386 20 Mhz 








PW? Series 850/16 80386 16 Mhz 


Getting more from personal comput- 
ing doesn’t mean more PCs. It means 
balancing the right PCs with the right 
business solutions and connections. 
PRESENTING Our new PW?Series 
THERIGHTPC §§00/25A starts with 
25Mhz, 80386 desktop muscle. Up 
to 640 Mb of mass storage, cache 
memory, with tape back-up and VGA 
displays. And Windows/386 with 
MS-DOS to give you both ease of use 
and multi-tasking flexibility. 

THERIGHT he best solutions are 

BUSINESS created with specific 

SOLUTION businesses in mind. So 
we offer you our dealer network to 
bring you custom-tailored software. 
A free book tells you who and where 


you can get everything from Distribu- 


USERNET? 1s a registered trademark of Umsys Corporation PwWiis a trademark of Unisys Cotporatien MS OS 7 MS DOS and XENIK are registercet tras 





Unisys 
Value Added Marketing 








tion inventory control to Healthcare 
payroll applications. 

THERIGHT Unisysis an industry 
CONNECTIONS jeader in networking. And 
that includes our PCs. With our 
USERNET?, you can choose from 
Ethernet, Token Ring or simple twisted- 
pair wiring to communicate with minis, 
mainframes, or other PCs. 

And don't worry. Despite all the 
added power, these are true PCs. So 
you can run MS-DOS, XENIX, and 
MS-OS/2 operating systems. 

Call today for your FREE copy of the 
Unisys Guide to Marketers. Find out 
more about the new PW? 800/25A. 
And discover how one heavy-duty PC 
can tip the balance in your favor. 

Call 1-800-547-8362. 


demarks of Microsoft Corporation © 1989 Unisys Corporation 


UNISYS 
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Continental Technology's Top Gun 
386/25, as well as its 20-Mlz counter- 
part, comes with a novelty item: a key- 
board with a “fill-in-the-strip” function 
template for entering the key commands 
of a program, and a numeric keypad- 
cum-solar-calcutator. 


umentation) and GW-BASIC, The vendor 
also said that Disk Manager is included if 
you buy a hard disk drive, although we did 
not receive it. 

The Focus 3001 keyboard from Focus 
Electronic Corp. is the machine’s novelty 
item. Not only does it have a “‘fill-in-the- 
strip’’ function key template to let you en- 
ter the function key commands for your fa- 
vorite program, but the numeric keypad 
transforms itself into a solar-powered cal- 
culator. In theory, the solar calculator 
takes over when the machine is powered 
down. In practice, our fluorescent-lit PC 
Labs rooms didn’t have enough oomph to 
charge the solar cell. 

The system's Phoenix BIOS includes 
options to toggle on shadow RAM and se- 
lect zero or one wait state. The other sys- 
tem components, which included the CTX 
International monitor, Tecmar VGA dis- 
play adapter, Seagate hard disk drive, and 
Mitsumi floppy disk drive, all worked 
well. The DTC controller card uses 1:1 in- 
terleaving and Run Length Limited (RLL) 
coding (MFM—for Modified Frequency 
Modulation—is optional) for optimal 
speed. Also, the 230-watt Enhance power 
supply is a nice change compared with the 
200-watt PC power supplies. 










tron/CTX motherboard appears to be well 
designed and installed; it hosts one propri- 
etary 32-bit slot, four 16-bit slots, and 
three 8-bit slots. The motherboard also of- 
fers one clue as to why the price of at least 
the 25-MHz machine is so low. The CPU 
is an Intel Corp. 80386 20-MHz unit run- 
ning above its rated speed. The benchmark 
tests are unaffected by allowing the slower 
processor to run at 25 MHz, but those who 
worry about reliability will remember that 
Intel guarantees its chips only when they 
are operated within the speed limit. 
Another unusual feature on the mother- 
board is the use of space-saving DRAM- 
module SIP memory. Each machine 
comes standard with 1 MB of SIP, expand- 
able to 8MB on the motherboard. The 
386/25 came configured with a heavy-duty 
8MB on-board, configured as an SIP mod- 










Wor act FILE 


Continental Technology Inc. 
300 McGaw Dr. 

Edison, NJ 08837 

(800) 872-2841 
(201) 225-8899 








Top Gun 386/20 

List Price: With IMB RAM, 1.2MB 5%- 

inch floppy disk drive, $t,750; with 6OMB 
| hard disk, monochrome monitor, DOS 3.3, 
$2,350; with VGA monitor, $2,889; with 
2MB RAM, $3,314. IMB RAM upgrade, 
$440, 80MB hard disk, $720; 60MB tape 
backup, $530. 
CIRCLE 402 ON READER SERVICE CARD. 



























Top Gun 386/25 
List Price: With 1MB RAM, 1.2MB 5%- 
inch floppy disk drive, $1,900, with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,650; with VGA monitor, $3,199; with 
8MB RAM, 120MB hard disk, $7,253. 
IMB RAM upgrade, $480; 60MB tape back- 
up, $530. 

CIRCLE 403 ON READER SERVICE CARD 











In Short: The Continental Top Gun 386/20 
and 386/25 are 386-powered AT clones that 
perform respectably for rock-bottom prices. 
Based on their parent company’s CTX moth- 
erboard, the systems offer a wide range of ac- 
cessories and upgrades and are expandable to 
8MB of memory on the motherboard. Note 
that the 386/25 uses a 20-MHz processor. 
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ule of 9 by I megabit; our 386/20 had 
2MB—configured as an SIP module of 9 
by 256 kilobits soldered onto the mother- 
board. In the latter machine, the SIP was 
stacked in four tall banks, creating a wob- 
bling module and making it tricky to install 
full-length add-on boards in places where 
the SIP modules rose from the mother- 
board. The SIP modules used soldering 
rather than socketing. 

While neither machine gave us any 
problems, talking to the vendor made us 
wonder about the possibility of receiving 
the same system components twice in a 
row. The company appears to sell you 
what’s available on a particular day; dur- 
ing the course of our review, components 
changed: the 16-MHz CPU that was origi- 
nally on the 386/20 was replaced with a 
20-MHz version, and we wound up with 
different keyboards and monitors from 
those we started out with. The company 
also will negotiate prices with its custom- 
ers. The bottom line? If you don’t mind the 
flea market approach when purchasing a 
386, you should do all right. 

—Robin Raskin 


Corpata TECHNOLOGIES INC. 


CORDATA CS 5000 
CORDATA CS 5000-2 


It’s hard to make a 386 desktop PC that 
stands out in its class these days. Nearly 
everyone uses the same clone cases, the 
same keyboards, and sometimes even the 
same manuals. Not only that, but the actu- 
al system architecture of one company’s 
product will more than likely resemble that 
of units from a hundred other manufactur- 
ers. But not so with the 16-MHz Cordata 
CS 5000 (base-priced at $3,195) and the 
20-MHz CS 5000-2 ($3,995). 

The most obvious difference between 
other clones and the Cordata models is the 
case. It is only about an 1 inches narrow- 
er than a standard AT, but the front-panel 
styling helps it appear a little smaller. Two | 
half-height drive bay openings show from 
the front, along with knockout panels for 
access to an additional two half-height 
bays. The front panel also sports a key 
lock, a hardware reset switch, and a three- 
digit display that shows CPU spemi and 

















io as 
The most powerful 
hard disk 
ever released. 


Introducing Passport from Plus. 
The piatalile hard disk. 

Until now, PC users who need removable 
mass storage have had to give up capacity, 
speed and reliability. 

But now, there's a powerful removable hard 
disk with no compromises. Plus Passport; from 
the same people who developed Hardcard? 

It gives you 40 or 20 megabytes of capacity. 
Along with an effective access time of 28ms. 
Which is as fast as the fastest 286/386 class 
fixed hard disk. With proven Winchester 
technology and 60,000 hour MTBE it's three 
to five times more reliable than most other 
drives, removable or not. And with a shock 
rating of 150 Gs, it can take the bumps and 
grinds of the real world. 

As a primary mass storage device for any 
PC/XT”/AT° class computer, or an IBM’* PS/2™ 
Micro Channel” System, Passport can be 
installed next to your floppy disk drive, or in 
a free-standing external chassis. Either way, 
it can be removed in seconds. Making data 
easy to secure. And easy to transport. 

Call the Plus Product Support Line at 
1-800-624-5545* We'll send 4 
you a free applications guide Plus“4 4 
and technical specifications. 
pane Poet wademarics: Leshpes ates 


Corp 12M ae PSV XT aned Micro Channel are tadernarés of mearnaaional Busnes Machines 
Corp. isa wholly owned submdiary of Quantum Corp © 1960 Plus Development Corp. 
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ANalom nays 
quality 


benchmark | 


in powerful 
reoyenrelersiers 


While others in the computer 
industry seem preoccupied with 
offering cheap technology, Arche 
Technologies offers something 
different: Quality Technology. 
That's why the Arche Rival 286 and 
Rival 386 were designed by some of 
the best engincers in the business, 
and why each unit is hand assem- 
bled in the United States, passing 
through a rigorous series of tests 
and inspections. 








RIVAL 386 
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Also supports LIM Expanded Memory 
*® 80287 /80387 Co-prc or Socket 
® Two 8 Bit and Four 16/8 Bit and 
‘wo 32 Bit Expansion Slots 
® Battery Backed Real Time 
Clock/Calendar 
® 1.2MB/3G0KB 5.25” Disk Drive 
* Enhanced 101 Keyboard 
® 2-Parallel and 2-Serial Ports 
® Monochrome and Hercules™ Graphics 


1-800-422-4674 


~ ; 


' e) ee 
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: . 
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@2ey 4. 
QUALITY ABOVE ALL 


Rival™ 386 
® 80386 10/20 MHz 
* 2MB RAM Expandable to 16MB 


Compatible Display Adapter 

« 14” High-Resolution (1000 line), Flat 
Screen, Amber Monitor 

® 16 Bit FOD/HDD Controller (Supports 
both 5.25” and 3.5” including the 
new IBM® 1.44MB PS/2™ Format) 

= 200 Watt Switching 110/220V Power 
Supply 

® Small Foot Print 16.5” (D) x 17.125” 
(W) x 6.18” (H) 

# MS-DOS® 3.3 and GW BASIC® 

® Two Year Limited Warranty 

» Only $3,945.00 Complete 


Arche Technologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road, Fremont, CA 94539 


Arche. Arche Logo Rival 486 and Quality Above All are trademarks of Arche Technotopes, Inc IBM is a registered tradem: 
Heecutes Technology, Inc MS-DOS and GW Hasic ate regist S OF 
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of fnternational Business Machine Corp Hercules is a trademark of 


uns BArche Technologies, Inc., 1988 
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The Cordata CS 5000-2, like the CS 5000, 
is unusually constructed: expansion 
slots sit beneath an aluminum cover that 
cuts down radie emissions, and RAM 
chips are under the right-hand disk bay. 
Both are difficult to access. 








various diagnostic messages. 

The real differences become apparent 
when you take the cover off of each ma- 
chine. The cover itself is just a U-shaped 
panel that reaches halfway down the sides; 
when removed, the front and rear panels 
remain behind. Inside, you'll discover a 
sheet-metal box on the left, disk drives at 
the right front, and a power supply in back 
of the drive bays. 

No expansion slots are visible, that’s 
because they’re resting beneath an alumi- 
num cover (similar to one in the Sanyo 
MBC-18 Plus) meant to reduce radio-fre- 
quency emissions. From an engineering 
viewpoint, it looks like a nice feature. For 
the end user, it looks like a mistake. In or- 
der to take off this covering, you have to 
| remove a screw deep inside the case; un- 
fortunately, this screw also happens to 
hold down one end of the computer’s 
speaker. 

With the card-cage cover removed, you 
find six slots: one 8-bit and five 16-bit. 
This may seem unduly restrictive, but it’s 
really not so bad. The computer comes 
with one parallel and two serial ports on 
the Cordata motherboard, as well as a flop- 
py disk drive controller, so you need not 
give up slot space for these components. 






















The motherboard also contains the CPU 
and up to 16MB of 32-bit RAM—no need 
to give up slot space there, either. The test 
machines also came with a special card 
that combined both a hard disk controller 
and a VGA adapter, thereby taking up only 
one of the six slots. 


HIDE-AND-SEEK The case layout has 
one more hidden drawback—literally hid- 
den. The memory chips are secreted under 
the right-hand disk bay, and the only way 
to gain access to them is to take off the bot- 
tom half of the case and remove the moth- 
erboard. It’s like having to pull off a car’s 
front tire so you can change the oil. Suffice 
to say this is not an exercise that you would 
undertake casually. 

The computers rely on Cordata’s ver- 
sion of a Phoenix ROM BIOS, which in- 
cludes a nice configuration setup program 
accessed with a Ctrl-Alt-S keystroke com- 
bination. The program is unusual in that it 
offers the advanced Chips and Technol- 













FACT FILE 


| Cordata Technologies Inc. 
1055 W. Victoria St. 
Compton. CA 90220 

(800) 621-6746 

(800) 331-5867 (in Calif. } 



















Cordata CS 5000 
List Price; With IMB RAM, 1.2MB5'%4- 
inch floppy disk drive, DOS 3.3, $3,195, 
with 2MB RAM, 40MB hard disk, VGA 
monochrome monitor, $5,224; with VGA 
monitor, $5,734; with 80MB hard disk. 
$6,234. IMB RAM upgrade, $695. 
CIRCLE 616 ON READER SERVICE CARD. 






































Cordata CS 5000-2 

List Price: With IMB RAM. 1.2MB 5'4- 
inch floppy disk drive, DOS 3.3, $3,995, 
with 2MB RAM, 40MB hard disk, VGA 
monochrome monitor, $6.024; with VGA 
monitor, $6,534; with 80MB hard disk. 
$7,034. IMB RAM upgrade, $695. 

CIRCLE 617 ON READER SERVICE CARD 

In Short: Some nice design features are 
sandwiched in with some quirky architecture. 
making these systems best for users who will 
put them in one place and leave them alone, 
without trying to install cards often or change 
memory configurations. List prices are high; 
performance is average. { 
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ogies CHIPSet Feature Control utilities, 
which allow you to adjust wait states, 
BIOS shadowing, memory mapping, and 
even the precharge timing for the memory. 
These are handy features for making ad- 
justments for different-speed chips and for 
tuning performance to optimal levels. 

The 16- and 20-MHz test systems, list 
priced at $5,734 and $7,034, respectively, 
came equipped with 2MB RAM, a |.2MB 
floppy disk drive, and a VGA monitor/ 
card combination. A 40MB hard disk was 
included in the Cordata CS 5000, while its 
speedier sibling sported an 80MB hard 
disk. Both machines performed as expect- 
ed for their class, roughly in the middle of 
the pack in most benchmark tests. 

On the plus side, the case does offer 
some nice design features, and it has ample 
space and power to handle full-blown con- 
figurations. But given the difficulties in- 
volved in working on the insides of these 
machines, they are probably best suited for 
people who will put them in one place and 
leave them alone. Do not pick these sys- 
tems if you frequently install different 
cards or change memory configurations. 

In addition, the list prices for these two 
models are well above those of many good 
low-end machines. Given the quirky archi- 
tecture and average performance, the Cor- 
datas do not represent a compelling val- 
ue.—Alfred Poor 


















| Core INTERNATIONAL 


CORE ATOMIZER 386/20 
CORE ATOMIZER 386/25 


If you break them down into their constitu- 
ent parts, you'll find many common com- 
ponents in Core International’s two sys- 
tems. That’s where the similarity ends. 
The base configuration of the small-foot- 
print ATomizer 386/20—IMB RAM, se- 
rial and parallel ports, floppy/hard disk 
controller, and keyboard—costs a reason- 
able $2,995. But if you need room for 
gigabytes of storage, the basic setup of the 
25-MHz tower model, with IMB RAM 
and a |.2MB 5%-inch floppy disk drive, 
may seem reasonable at $6,495. 

The motherboards in both review ma- 
chines came populated with a 1988 Ameri- 
can Megatrends BIOS, Chips and Tech- 





























For Data Communications 


Privacy...Just 


Introducing the first 
PC communications program 
with complete security! 


The use of personal computers to transfer sensitive 
information from one site to another is increasing 
every day. Yet a moderately skilled hacker can easily 
intercept or modify data sent over phone lines. 


That’s why Mika L.P. developed Whisper™ 
Whisper is the first data communications program 
optimized for security. It incorporates all the pop- 
ular features you would expect to find in a data 
communications program, including file transfer, 
terminal emulation, scripting language, pull-down 
menus and more. Yet Whisper also provides DES 
encryption and message authentication—so you 
know your data is safe and private. 


Flexible Security Features 

Whisper’s one-step encryption process makes 
private communications faster and easier than 
traditional multi-step approaches. And Whisper’s 
message authentication and verification ensures 
that mail cannot be either fraudulently sent or 
tampered with during transmission. 


Whisper encrypts just the data fields in a protocol 
transfer, leaving the frame intact. This allows you 


pe r 


to send secure information via intermediary non- 
secure systems such as electronic mail and BBS 
services. Whisper can also be used over ‘‘text- 
only” services such as Telex or MCI Mail™ 


Whisper incorporates many other security fea- 
tures, including multi-level encryption, key man- 
agement, audit trails, SAA-like pull-down menus 
and much more. Of course, Whisper can also be 
used in “clear” mode without any security features. 


Give us a call today. We'll show you how for just a 
little more than the cost of “standard” communi- 
cations software, you can get all the same features 
plus the security and privacy of Whisper. 


Nika,LP 


1000 Holcomb Woods Parkway, Suite 324, Roswell, GA 30076 
1-800-777-MIKA (404) 993-4421 FAX: (404) 993-4505 


Whisper is a trademark of Mika L.P. All other products referenced sre 
trademarks of their respective companies. 

Whisper may not be exported outside of the United States of America without 
authonzation and licensing from the Office of Munitions Control, Departmant 
of State, United States of America 
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nologies chip sets, 25-nanosecond 96K 
caches, and IMB of RAM (4MB for the 
386/25), of which 384K is used to shadow 
the BIOS and video RAM. 

An Everex Magic V/O serial and parallel 
port card, an 8-bit Paradise VGA card, and 
a Core ESDI RLL drive controller occu- 
pied three slots in the test unit. A 32-bit slot 
in each machine accepts a proprietary 
memory card that holds up to 8MB (32MB 
when 4MB chips become available). 

Focus Electronics’ mechanical En- 
hanced-style keyboard, a 1.2MB floppy 
disk drive, a Core hard disk, and a Mitsu- 
bishi VGA display completed each sys- 
tem. And Core throws in DOS 3.3, its own 
setup and diagnostic software, and 
386Limit, a version of Qualitas’s 386-t0- 
the-Max expanded memory manager. 


ATOMIZER 386/20 Core calls the 
ATomizer 386/20 its ‘‘baby AT,’’ and at 
144 by 153% by 7 (HWD) inches, the ap- 


DM 


K 
aFACT FILE 


Core International 
6500 East Rogers Circle 
Boca Raton, FL 33487 
(407) 997-6044 


Core ATomizer 386/20 

List Price: With MB RAM, t.2MB 5%- 
inch floppy disk drive, $2,995; with 70MB 
hard disk, VGA monochrome monitor, DOS 
3.3, $4,200; with VGA monitor, $4,383; 
with 90MB hard disk, 80387 coprocessor, 
$5,872. IMB RAM upgrade, $500; 150MB 
hard disk, $2,796; 60MB tape backup, 
$t,036. 

CIRCLE 001 ON READER SERVICE CARD 








List Price: With (MB RAM, t.2MB 5%- 
inch floppy disk drive, $6,495; with 70MB 
hard disk, VGA monochrome monitor, DOS ' 
3.3, $8,093; with VGA monitor, $8,276; 
with 4MB RAM, 650MB hard disk, 

$15,000. IMB RAM upgrade, $500; 60MB 
tape backup, $1,036, 

CIRCLE 002 ON READER SERVICE CARD 


In Short: The small-footprint ATomizer 





386/20 is 2 competitively priced, solidly 
) | Constructed machine for those with modest 
expansion needs; the ATomizer 386/25 is 


a pricier but roomier and oqually well 
| performing system. | | 








The Core ATomizer 386/20 
and 386/25 both have plen- 
ty of room for expansion, 
with eight slots. But the 
baby-AT-size 386/20’s 
three half-height bays pale 
in comparison with the 
386/25's whopping ten 


half-height bays. 


pellation is certainly appropriate, The 
Price is relatively small, too: $4,383 will 
buy the base configuration plus a high- 
density floppy disk drive of either size, a 
VGA card and display, and a 70MB Core 
hard disk drive, Our $5,872 test configura- 
tion used 80-ns. static-column RAM 
SIMMs on the motherboard, a 90MB Core 
HC-90 hard disk drive rated at 16 millisec- 
onds, and an 80387 coprocessor. 

But expandability doesn’t suffer at the 
expense of this baby’s size. Though 
there’s room for only three half-height 
drive bays, the machine boasts the same 
eight expansion slots found in its full-size 
brethren—six 16-bit, one 8-bit, and one 
32-bit. The controller cables, however, 
obstruct a 16-bit card from fitting properly 
in the innermost 16-bit slot. 

Power, reset, and turbo buttons adorn 
the front panel of the 386/20. The turbo 
button won't change your clock speed; 
you'll have to switch between 8 and 20 
MHz using the keyboard. Unfortunately, a 
timing problem with the 10-MHz Core 
CNT-HCR controller renders the hard 
drive drive unreadable at 8 MHz—a prob- 
lem the company claims to have corrected 
even as I write this. 


ATOMIZER 38625 Intended to house 
many megabytes, the ATomizer 386/25 
sports a whopping ten half-height drive 
bays, three of which are exposed. If you 
need frequent access to more than three 
bays, you can leave the machine’s front 
panel open. Four knockouts for any size 
V/O port augment the machine's capacity. 
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A setup consisting of the base configu- 
ration plus a 70MB Core hard disk, VGA 
card, and VGA monochrome monitor 
costs $8,093. The 4MB of memory on the 
motherboard of our $15,000 evaluation 
unit consisted of 80-ns. 256-kilobit 
DRAM DIPs; an additional 4MB of 
SIMMs can bring the total to 8MB on the 
motherboard, A 15-MHz Core CNT-ATP 
controlled the 17-ms. 650MB Core drive 
and the 1,2MB floppy disk drive. 

Variable-speed dual fans in the 386/25 
operate very quietly, working hardest at 
boot time, when they're needed most. 
Amenities include power, reset, and a sim- 
ilarly impotent turbo button on the front. 

The keyboard feels comfortably clicky 
and comes with a flip-down plastic dust 
cover—a mild but easily removable nui- 
sance. More disturbingly, the keyboard on 
the 386/25 sometimes locked up the sys- 
tem when bounced on my well-padded 
lap, and a Ctrl key on the 386/20 ceased to 
function after only a few minutes of use. 

Core will configure its machines almost 
any way you want. Since the firm special- 
izes in hard disk drives, it’s not surprising 
that Core offers 34 combinations of hard 
drives ranging in size from 40MB to 1.3 
gigabytes. A standard warranty covers | 
year’s worth of problems with the system 
and 3 years’ worth for the hard disk. 

Both machines performed adequately 
in the benchmark tests. But while neither. 
one of these ATomizers blows away the 
competition, they are well-built perform- 
ts backed by_an_aocuruiodating coni- 
pany. —Lori Grunin 











PC BRAND 


Chosen? 1 For 
GSeioentse 
Service and 
Support. 


“PC BRAND is the LL Bean of the personal 
computer mail order. 
PC BRAND wants no unhappy customers 
and it’s service and support policies help to 
insure that 

-Personal Computing ’s 
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PC BRAND offers 
you more... 


Welcome to PC Brand. 
Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 


Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver 
the tangibles. 


Free freight Fast delivery 
*No credit card surcharges 
e A 30-day Money-Back 
Guarantee on every system 
we Sell © Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved ¢ And 
our exclusive 5-Year War- 
ranty (call for details) on 
all PC Brand products. 


Call PC Brand today. 


For the best selection... 
the best products...at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PCBRAND 286/12 $949 | PC BRAND 286/20 $1099 





12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 *Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 

© 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 

@ 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM chips 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/ Floppy Drive Controller 

¢ Enhanced 101-key AT Style Keyboard 

* High Capacity System Power supply 

Real Time Clock/Calendar with 5 Year Battery 

® 80287 Co-Processor Support 

® Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© Built-in System Board LIM EMS hardware drivers 

© User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 
© 8 5lot motherboard design (6 16Bit & 2 6Bit) 
© Small foot print case with § Disk Drive bays 
Options: 

® Full size 5 drive case © Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD Portable * Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor é& Video Card 









Ideal Novell Server! 


ae era 





20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 «Landmark» Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© 80286 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 

* 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM chipa (4MB on motherboard and 4MB 
on optional apecial interleaving daughter card) 

© 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

* 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 Co-Processor Support 

® Phoenix BIOS with full MS/DOS, 05/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

* Built-in System Board LIM 4.0 EMS hardware drivers 

© User configurable |/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

© 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

* Medium foot print case with § Disk Drive bays 

Options: 

© 386SX Upgrade « Tower Case © 4MB Interleaving Ram Card 

© Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD Portable * Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


S| sty [Se | a 
1:1 MFM 1:1 RLL | 1:1 ESDI | 1:1 BeDE 

[sies9_| sia30_| 2056 _| sonoo_| $3523 | 
a0 aCe uee 
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TURN PAGE FOR MORE PC BRAND SYSTEMS... 
FOR, NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


ic x 
(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 re 


PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.a are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-5ERV 
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[kel BRAND” 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 











-PCV20 AD-II — 


15 MHz Throughput in an XT. Complete w/ 
Monographics Card & Monitor. Norton SI 4.0 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
© 10MHz Nec V20 CPU with 1.5 times the power of the 8088! 
¢ 512K RAM standard. Expadable to 640KB 
© One 360K Floppy Drive ° &4-key AT Style Keyboard 
© 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
¢ All Ports and FDC Built into Motherboard 
for Increased Reliability 
¢ Hercules Compatible Graphics Card 
© 12” Monochrome Monitor 
© Accomodates up to 4 HH Mass Storage devices 
© AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
¢ Set-up & Operating instructions. 


Standard Pre-Built Configurations: 
PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 


| Mono | sooo | smo | owes | sso | sior7_| 





$669 





PC BRAND 386/20 $1995 | 





20 MHz Clock, Zero Wait Operation 
Norton SI 24 « Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

© Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB 100ns RAM chips 

© 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 

© 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

¢ Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

© 80287 or 80387 Co-Processor Support 

© Phoenix BIOS with full MS/DOS, 05/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© User configurable 1/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
© 8Slot motherboard design (6 16Blt & 2 8Bit & 2 32Bit) 
© Medium foot print case with 5 Disk Drive bays 
Options: 

© 32/64KB Cache Processor ¢ Weitek Coprocessor * Tower Case 

© Custom configurations w/Name Brand peripherals of your choice 

© Compaq® Style LCD Portable ¢ 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


Beira cule cel call 
1:1 MFM 11 MFM TIRLL 1AESDI WMESOL 

| Mono | $2540 |s2649 | sz7eo | sso | $3750 | $4473 | 
| EGA_| szoa4_[saoea_| sara _| soeao_| s42s0 | s4so7_| 
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-TOWER'STYLE CASE $220. 


a ng KS $220 to any y Desktop Configuration 


Modeled in IBM's PS/2-80 
Style, this unit offers: 

© 285 Watt Power Supply 

© Two 3.5" Front Accessible Drive Bays 

© Two 5.25" Front Accessible Drive Bays 

© One 5.25” FULL SIZE internal Drive Bay 











TUREO MHz Digital Speed Display 
Easy Access Snap-off Side Panel for quick 
“no-screwdriver” access to Internals 
“Tower” is o Registered Trademark for NCR Corporation 
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PC BRAND 386/25 $2450 









~ 
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"PC Brand offers the best low 


cost alternative around" 
-PC Magazine's Editors Choice Feb.14, 1989 


"Faster Than a Speeding Bullet!" 
-Computer Shopper Cover Story Nov, 1988 

25 MHz Clock, Zero Wait Operation 

Norton SI 28.3 » Landmark Speed 35MHz 

Norton $130.5 * Landmark Speed 435 w/Cache 


1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 
® Intel 80386 Processor Operating at 25MHz with Zero Wait States in 
Interleave mode delivering 35MHz Effective Throughput 
© 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or IMB RAM chips 
© 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 
® 1:1 Interleaving Dual Hard Drive/ Floppy Drive controller 
« Enhanced 101-key AT Style Keyboard 
* High Capacity 200 Watt System Power Supply 
* Real Time Clock/Calendar with 5 Year Battery 
© 80287 or 80387 Co-Processor Support 
® Phoenix BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 
© User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 
© 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
© Medium foot print case with § Disk Drive bays 
Options: 
® 32/64KB Cache Processor ¢ Weitek Coprocessor ¢ Tower Case 
© Custom configurations w/Name Brand peripherals of your choice 
© Compaq® Style LCD Portable ¢ 8MB 32Bit RAM Card 
Standard Pre-Built Configurations: 





386/25 With Hard Disk Drive, Monitor & Video Card 
SSS ier ee eee rae ar 
V0MPM | 4:3RLL tiEsOH | TTESDI 
|_Mono | s2o40 |s3049_| s31s0_| s3e46 | 
Cas 
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Your PC Brand | Advantages: 








30-Day Money Back Guarantee 
Free Freight | 
Toll-Free Support | 
Toll-Free Service 
No Credit Card Surcharges 
‘5-Year Limited Warranty 


°As a PC Brand customer, you'll enjoy the best warranty coverage in the industry 


coverage contracts available for a fee Floppy, hard disks and tape drives are covered 









erp arn a len pe | 
LCD PORTABLES tom $1770 © 

286 & 386 Systems 

*512K,1.2MB Drive, 

Combo Controller, 


Backlit Display 
“386 Systems gy 
come w/1024K. 
Select the power & features of our 286 & 386 desktops in a self- 


contained, light (20 Ibs.) high impact plastic housing similar to 
the COMPAQ® Portable II. 


All feature: 
* 640 x 400 Backlit Supertwist LCD by TOSHIBA 
© Monographic & Color operating modes, EGA Optional 
External Monitor Support. External Keyboard Port. 
* 5 expansion slots (3 long, 3 short) © 86-key keyboard. 
© Accomodates two 5.25” or 3.5" Floppy/Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 
© Serial, Parallel, Game Port, Clock /Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 








0 WING PAGES. 





“SAVE.ON NAME BRAND PERIPHERALS. ‘SEEOUR | ADO 


To Order Call 1-800-PC BRAN D 


(Call 1-800-722-7263...1n Illinois, Call 312-226-5200) FAX#312-226-6841 =) (ggg EE) 


PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST, VISA, MasterCard, 
Service 


Discover, Checks, and A pproved P.O.a are Accepted. Prices aubject to change. For Order Status and Customer 


Inquiries Call: 1-800-662-SERV 
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Shop! PC Brand ‘Today. 


LAPTOP COMPUTE 


TOSHIBA 
10005 512K, 80088, 1 FDI... sceerieneeneineinesne $7 BP 
1600 BACKLIT, 80C86-12, IMG, 20MB HD,FDD ...3175 
1200HB; BACKLIT,1MB, 20M8 HD,FDD ..........2395 
3100E cas Plasma 00ce6-12, MB, 20MB HD, FOD 
3200; BGA, 80286-12, 1MB, 40MB HD, FDD.......... 
5200/40 VGA, 80396-20, 2MB, 40MB HD, FDD, ... 
NEC 

MULTISPEED HD ..... 
ULTRALITE W/1MB .. 
MITSUBISHI 
MP286L-220; 80286, 20MB HDD, FDD .. 
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$2439 
Call on New NEC & TOSHIBA Models 











NEC 

Mulktisyne 2A 14” (800x600) EGA VGA .$499 
Multisyne GS 14” Monod .....ssssssssssssersnseeee 249 
Multisync 3D 14” (1024x768) EGA/VGa Call 
Multisync Plus 15” (960x720)... 2100895 
Multisyne XL 19” (1024x768) 2250 
MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 
12" Amber TTL Monochrome 

14" VGA Paper White Flat Screen .. 

13" RGB (640x200) Color .. 






13" EGA (640x400) Color .. 
14" VGA (640x480) .31DP Co 
PRINCETON GRAPHICS 
Max 15 15" Multifreq. Monochrome ...... 
Ultra 16 16" Multifreq. EGA/VGA......... 
Ultrasync 14” Multifreq. EGA/VGA....... 
PRINCETON PUBLISHING LABS 
Multiview 15” Full Page Monitor w/adapt...890 
SEIKO 

M1430 14” (1024x768) Multifreq ........$595 
MITSUBISHI 

XC-1410 14" EGA (640x350)... 
1381 Diamond Scan ......... 
HL6605 15" CAD Monitor 
HL6905 19" CAD Monitor... 
SONY 

CPD1302 13” (900x560) Multiscan ........ 
CPD1320 13” (640 x 480) VGA .srsssssssosseee 
ZENITH 
1490 Flatscreen Enhanced ....-ssssssccssssssee: 





520 





tor» 





PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/Bitcom .... 
1200 Baud External ... 
2400 Baud Internal w/Bitcom 
2400 Baud External .. 
HAYES 

1200 External .... 
2400 External ... 
A.T.1. 

2400ETC Internal Modem w/MNPS ..... 165 
US ROBOTICS 

Courier HST /9600 .......ssscssscssseserersesen seen: $599 
Courier V.32 9600 Baud Ext.w/MNPS5 ..889 









TAPE BACK-UP 


SPECIAL 





Uses C2000 Series Micro Cartridges _ 
| "When used with CMS Backup Software 


VIDEO CARDS 


ATI 
EGA Wonder 








PARADISE 
Autoswitch 480 EGA ... 





VGA+ 16 16 Bit Version NEW 
VGA Professional .... jc 
PC BRAND 

Mono Graphics w/Printer Port ..... 
Color Graphics w/Printer Port . 
EGA (640x480) Autoswitch 
VGA... enventes een 
VIDEO SEVEN 
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DISK DRIVES 


FLOPPY DISK DRIVES: 

360K 5.25" HH Black .......cvecssveesee 
720K 3.5" HH w/5.25" Mounting .. 
1.2MB 5.25" HH Grey 
1.44MB 3.5" HH Grey w/5.25" Mounting 5 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K /PS/2 eau 








$199 


Largest Capacity, Highest Performing, 
_ Half Height Drive on the Market! 


HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ...§259 
202 299 


20MB 35MS ST125 w/XT Controller ... 
20MB 35MS ST125... 3 
30MB 65MS ST238 w/ xT Controller 
30MB 35MS ST138... 
30MB 35MS ST138 w 
40MB 40MS S$T251 .... 
40MB 28MS $T251-1 
40MB 24MS ST151 .... 
80MB 28MS ST4096 Full Height 
MINISCRIBE 
40MB 61 /40MS M3650 
40MB 25MS M3053... 
71MB 22MS M3085.. 
150MB 16MS M3180E ESD11/2 Het! . 1295 
320MB 16MS M9380 ESD1 FullHeight .1775 
640MB 16MS M9760 ESDI Full Height 3525 
PRIAM 
45MB 28MS ID45H Half Height ...........§489 
130MB 20MS ID130AT Full Height ...... 1395 
132MB 20MS ID130PS INT. for PS/2 ...1450 
160MB 28MS ID160EC ESD1 w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS ID330PS INT. for PS/2 ...1895 
330MB 20MS ID330EC ESDI w/CNTRL .2250 
Priam External and PS/2 Drives also Available 
1OMEGA 
B1201 Single 5.25” 20MB Int. .. 
B220 Dual 5.25" 20MB Ext. .. 
B144I Single 5.25° 44MB Int. 1050 
B244X Dual 5.25" 44MB Ex 1995 
If the drive you require is not listed here please 
contact our sales department for a quote! 









oo $795 
1619 












TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cnitrl.....$590 
60MB Maynard Maynstream Portable ...889 
60MB Maynard Maynstream for PS/2 ..889 
40MB Irwin Internal... 415 
80MB Irwin Internal... 
150MB Archive Internal . 
1S0MB Maynard Maynstream Port. ..... 1395 
2.2GB Maynard 2200HS 8mm Drive ....4350 







save Time. Save Money. 











SCANNERS/DIGITIZERS 
Complete PC Handscannet...eecosecseeeeeee 165 
Complete PC Half Page Scanner. 189 
Dest 1020/2020 Scanners Call 
Diamond Flower HS3000 Hand Scan ...249 
Hewlett Packard Scanjet Plus Call 
Microtek MSF300G . 


Microtek MSF300C ... 
Microtek MSF3000 w/64 Pa Levels 1850 
Summasketch 12x12/12x18..........378/635 


EPSON 

LX800 180/30.....189 LQ500 180/60.......305 
FX850 330/88....Call FX1050 264 /54.....Call 
LQ850 330/88...Call _LQ1050 330/88....Call 
LQ950 264 /88...Call _LQ2550 400/108..Call 





DEX 5000 533/80.......ssssesssesssssssssoesesnnseceed Call 
BROTHER 

HLSE Laser Printer .. 

DICONIX 

150P 150/50 ......305 300WP 310/73 .....479 
HEWLETT PACKARD 

Deskjet sccrrsecsee690 Laserjet IT ssescoreee 1720 
Font Cartridges Call MemoryUpgrades ...Call 
Laserjet IID Duplex Laser Printer .......2995 
NEC 


P2200 170/55 ....345 LC890 Laser .. 
P5200 265/90 ....530 P5300 Wide ... 
OKIDATA 

ML390 270/90 ..475 ML391 270/90 .....655 
ML320 300/62 ..345 ML393 450/120 ...995 
ML321 300/62 ..479 ML393C 450/120 .1069 
PANASONIC (New Models Listed) 

1180 192/38 .....$189 1191 240/48.......... 
1124 192/63.......339 1592 220/38... 
1595 290/51 .......449 1524 240/80.......... 
TOSHIBA 

321SL 216/72....469 341SL Wide Carr .599 
351SX 360/120 ..937 Express 311 ........ 385 


«3190 
2000 679, 











PC BRAND- YOUR 
#1 LAN SOURCE 


NetWe— 


<> 


ite 










| NOVELL NETWORKING 
NOVELL 

4 User ELS 286 Level 1. $479 
8 User ELS Level I......... 939 
Advanced Netware 286 V2.15. 1850 
SFT Netware 286 V2.15 .... Call 
Disc Coprocessor Board .. 379 
NE2000 Ethernet File Server Board 399 
NE1000 Ethernet Card .. ............ 

TIARA 

Lowest Priced Lancards 


Lancard/E 16 Bit Ethernet board. 





$369 
Lancard/E 16 Bit Ethernet board for PS/2....369 
mle 


Lancard/ A 8 Bit 1/2 Slot Arcnet board... 
Lancard/A Arcnet board for PS/Deserre 
Lancard/E Twisted Pair Ethernet Card. 
8 Port Active Hub..... 
4 Port Passive Hub.... 










G/Ethernet AT .. 
G/NET.. 

G/ Ethernet "for 5/2. 
WESTERN DIGITAL 

Ethercard Plus w/Boot Ram Socket...... 
Ethercard + twisted pair ethernet boar. 
Ethercard+A for PS/2. 
Starcard+ .. 
Ethercard+ 
STANDARD MICRO 

ARCNET PassiveHub .. 
ARCNET ActiveHub 
PC130 ARCNET BOARD Now EGA compat 135 
PC260 TWISTED PAIR ARCNET CARD........ 130 
PC500-WS 16 Bit Work Station Board ...389 








PC550 16 Bit Twisted pair Arcnet Card ... ro 
PCS500-FS 16 Bit Files Server Board ..........479 
ELGAR 

1DS1100 1000 Watt UPS......... .........00.Calll 


SFT LAN SYSTEM Software w//cable.....Call 





BRAND’ 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 


FAX MACHINES/CARDS 


SHARP 

FO220 cressssessoee 945 FO300 1095 
QUADRAM 

JT FAX 4800 ......219 JT FAX 9600 .........549 


M1200) ..cseccessersenes 679 M1600 ....ssesccsonesesoee 


SERIAL MOUSE 











a 
| YO CARDS 

AST Rampage 286 W/S12K ......--.seseee 395 
DIGIBOARD Smart 8 Port Serial Card ......Call 
INTEL Aboveboard Plus w/512K 419 


INTEL Aboveboard Plus I/O 512K .......469 
INTEL Inboard 386 for PC w/IMB 799 


INTEL Inboard 386 AT c.cccsssssssessessreseeee 1019 
PC BRAND 
1/O+ll For AT’s Ser /Par /Game .....4..006 $45 


1/O+II For XT’s Ser/Par/Game/Clock ...45 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight, 


~ To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Wlinois, Call 312-226-5200) FAX#312-226-6841 


m= 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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DataWor p INc. 


DATAWORLD DATA 
386-16 


DATAWORLD DATA 
386-20 
DATAWORLD DATA 
386-25 





DataWorld has unleashed three disparate 
computers upon the 386 market: the 
DataWorld Data 386-16, aimed at the per- 
son seeking an entry-level 386 in a stan- 
dard desktop unit; the DataWorld Data 
386-20 minitower, for anyone who wants 
power in a small package; and the 
DataWorld Data 386-25, designed for 
those who require sheer power and expan- 
dability. 

DataWorld prices its systems at the 
lower end of the spectrum: the 16-, 20-, 
and 25-MHz base units each come with 
1MB RAM, 1.2MB floppy disk drive, ST- 
506 drive controller, parallel port, mono- 
chrome monitor, and Hercules-compatible 
card, for $1,995; $2,695; and $3,695, re- 
spectively. A hardware reset switch, turbo 
light, and disk access light are also stan- 
dard, ail you need is a hard disk drive to 
complete each system. 

The DataWorld Enhanced-style key- 
board that comes with each computer in- 
cludes a built-in dust cover that conve- 
niently doubles as a data stand when 
flipped up. A mechanical click is sounded 
as each key is depressed; when typing rap- 
idly, the noisy keyboard chatter may take 
some getting used to. An extra $10 gets 
you the same keyboard with the WordPer- 
fect command set printed on the function 
keys. 


DATA 386-16 Even with additional op- 
tions, the DataWorld machines are priced 
right. The 386-16 test unit had 2MB of 
RAM, a44MB MiniScribe drive, one par- 
allel and two serial ports, a Tatung VGA 
monitor, a 16-bit Paradise VGA, and DOS 
3.3, all for $3,853. 

The AT-sized system offers the usual 
five half-ieight drive beys_ with three ac- 
cessible from the front. Its 230-watt power 
supply (found on the 25-MHz unit as well) 
includes four device connectors. 

A Micronics motherboard featuring the 






Phoenix BIOS Plus is used. The BIOS has 
a convenient ROM-based setup accessed 
at any time with the Ctrl-Alt-Esc keys. 

No memory fits on the motherboard. 
Instead, the standard 32-bit memory card 
has space for 2MB of RAM in 256-kilobit 
chips; a daughtercard can bring the total to 
8MB. System memory can be upped to 
16MB through a special memory card that 
accepts 8MB of |-megabit chips and a 
daughtercard that adds 8MB more. If the 


| Data 386-16 is used as a network server, 


multiuser system, or in any other situation 
where memory requirements may grow 
substantially, you'll be wise to order the 
board that uses | -megabit chips. 


DATA 386-20 The Data 386-20 shipped 
to PC Labs was a stylish minitower, mea- 
suring 13% by 7 by 16 inches. It has a 
power switch and keyboard connector on 
the front, making it just as convenient to 
place beneath your desk as on top of it. 
The Data 386-20 evaluation unit we re- 
ceived came with the same display and 
VGA card as the 16-MHz system, as well 
as 2MB of RAM, a 66MB RLL Toshiba 
hard disk, a Data Technology RLL con- 
troller, one parallel and two serial ports, 
and DOS 3.3 for a reasonable $4,653. 
This computer also packs five half- 





height drive bays. The space-saving 200- 
watt power supply has only three device 
connectors, so you'll have to choose your 
internal drives wisely. 

The system contains an XT-sized AMI 
motherboard with the AMI 386 BIOS and 
a 64K direct-mapped memory cache using 


The DataWorld Data 386- 
16 desktop machine and 
the Data 386-20 minitower 
Include the usual five half- 
height bays. The Data 366- 
25 tower has plenty of room 
for expansion, with six ac- 
cessible half-height bays 
and five expansion stots 
left over after adding in 
memory, controller, video, 








and 1/0 cards, 
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25-nanosecond SRAM. ROM-based setup 
and diagnostics accompany the AMI 
BIOS, so you won't have to play with 
diskettes to change your configuration. A 
32-bit card accepts up to 16MB in DIP 


packs. 
If you’ve got touchy software that 


Even with the 
cost of 
additional 
options, the 
Dataworld 386 
machines are 
priced right. 





needs to run at slower speeds, a key com- 
bination disables the cache, forcing the 
machine to run at one wait state, and can 
set the processor speed to 8 MHz. The tur- 
bo switches on the front of both the 20- and 
25-MHz units are just for looks, but the 
turbo lights correctly display whether the 
processor is running at slow or normal 


speed. 


DATA 386-25 The floor-standing Data 
386-25 is a hefty number, weighing 47 






















We're making some big 


waves in California 
Introducing ALR's FlexCache™ 33/386Z 








Wipe out! 

Hang on because ALR's latest 
addition to the FlexCache 
386™ Z-family is cruising at 
an amazing 33MHz. That's a 
20% increase in processing 
speed when compared to the 
award winning FlexCache 
25386. 


Fast Cache 

With 32KB of cache memory, 
award-winning FlexCache 
architecture and our en- 
hanced 16-bit super VGA 
controller you better be 
ready to move. 


FlexCache is a trademark of Advanced Logic Research. Inc 80386 is a registered trademark of Intel Corp. 
fernational 


At prices starting as little as 
$3995*, the FlexCache 
33/386Z delivers the most 
performance for all power 
hungry desktop applications 
like CAD/CAM, desktop 
publishing or financial 
modeling at a very modest 
price. Of course the 
FlexCache 33/386Z is OS/2® 
compatible for tomorrow's 
latest generation of applica- 
tions. The FlexCache 33/386Z 
as with all of the Z-Family 
comes packaged with PC- 
Kwik®, the award-winning 
disk caching utility. 


IBM and Micro Channel are registered trademarks of Int 


optional moniter Prices and cont 


Machines Corp Shown with 
igercticre cubiect We. cae nut nol: Certified FCC class A, for 
business use only. Copyright 1989 Advanced Logic Research 


33MHz 80386™ 
performance for 
as little as $3995! 


7.481 MIPS-power meter V1.5 





ot em 


With ALR's FlexCache 
33/386Z you'll receive un- 
beatable support backed by 
an unprecedented 
three year factory 
warranty on the main *- 
system board, a one-year 
system warranty, unlimited 
technical support and op- 
tional on-site servicing from 
Intel. 

For more information on the 
FlexCache 33/386Z call: 


1-800-444-4ALR. 


For more information on our other 
33 MHz systems just turn the page. 
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Advanced Logic Research Inc. 
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DataWorld Inc. 

3733 San Gabnel River Pkwy. 
Pico Rivera, CA 90660-1495 
(800) 722-7702 

(213) 695-3777 


| 


Data World Data 386-16 
List Price: With IMB RAM, 1|.2MB 5%- 
inch floppy disk drive, monochrome moni- 
tor. $1,995; with 66MB hard disk. mono- 
chrome monitor, DOS 3.3, $2,593; with 

| VGA monitor, $3,193; with 2MB RAM, 
44MB hard disk. $3,553. IMB RAM up- 
grade, $360. 1SOMB hard disk, $1,665; 
40MB tape backup. $319. 
CIACLE 422 ON READER SERVICE CARD 





DataWorld Data 386-20 

List Price: With IMB RAM, 1.2MB 5'14- 
inch floppy disk drive, monochrome moni- 
tor. $2,695; with 66MB hard disk. mono- 
chrome monitor, DOS 3.3, $3,393: with 
VGA monitor. $3,893: with 2MB RAM, 
$4.393. IMB RAM upgrade. $500; iSOMB 
hard disk. $1665: 40MB tape backup, $319. 
CIRCLE 423 ON READER SERVICECARD 


Data World Data 386-25 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive. monochrome moni- 
tor, $3,695; with 66MB hard disk, mono- 
chrome monitor, DOS 3.3, $4,293; with 
VGA monitor, $4,893; with 4MB RAM, 
1SOMB hard disk, $7,594. IMB RAM up- 
grade, $500. 
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In Short: The DataWorld desktop Data 386- 
16, Data 386-20 minitower, and Data 386 
full-sized tower are all good values and first- 
rate performers from an up-and-coming mail- 
order firm. The 20-MHz minitower is an in- 
stant cye-catcher, offenng functionality and 
expandability in a scaled-down, ergonomic 
case. 


pounds and measuring 25% by 7% by 
17% inches. With six accessible half- 


two full-height drives. 
The system uses the AMI 386 BIOS 
and 64K memory cache on a full-sized 


be added using a 32-bit memory card. The 
Data 386-25 tower offers an advantage by 
accepting both DIP- and SIMM-packed 
memory on the motherboard. 
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Like the Data 386-20, the Data 386-25 
lets you disable the cache and reset the pro- 
cessor speed to 8 MHz to make use of 
cranky software. 

In the large-sized 386-25, five expan- 
sion slots were still available after adding 
in a memory card, drive controller, and 
video and I/O cards. That’s one more slot 
than is available to you after adding the 
same components to the DataWorld 16- 
and 20-MHz models. You can also plug an 
intemal modem, network card, and fax 
board into the 386-25, and you'll still have 
two slots free. 

The fully configured Data 386-25 sent 
to PC Labs was one of the least expensive 
25-MHz units in this bunch. It came with 
4MB of 80-ns. SIMMs, a 150MB Micro- 
polis ESDI drive, a Data Technology 
ESDI controller, a Video Seven V-RAM 
16-bit VGA card, a NEC MultiSync Pius 
monitor, and DOS 3.3 for only $7,594. 

Our benchmark tests showed that the 
25-MHz and 20-MHz units were generally 
solid performers, pulling in above-average 
scores. The 16-MHz system was some- 
what slower, coming in at the low end of 
the midrange scores. 

DataWorld includes the DCACHE 
disk-caching program (distributed by PC 
MagNet) and the host portion of Dynamic 
Microprocessor Associates’ pcAnywhere 
JH with each Data 386. The pcAnywhere 
IIl software is part of DataWorld’s Remote 
Diagnostics Service. With pcAnywhere 
loaded on a customer’s machine, a 
DataWorld technician can call and remote- 
ly diagnose or solve a problem. This re- 








mote service is in addition to the 1-year 
parts and labor warranty that comes with 
each machine. On-site service is also 
available at extra cost. 

Each Data 386 comes with a short, il- 
lustrated manual that outlines setting up 
your PC, installing hardware options, and 
using pcAnywhere. Novice users will ap- 


height drive bays, it has room for at least | preciate the 30-minute video that covers 


| setup, hard disk management, and basic 


DOS commands. 
The DataWorld machines have some- 


AMI motherboard, which can accommo- | thing for just about every 386 shopper. 
date 8MB of memory. Another 8MB can | Whether you're looking for low prices, en- 


try-level 386 computing, compact styling, 
or no-holds-barred expansion, one of these 








machines will suit your needs. 
—Greg Alwang 
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Devt Computer Corp. 


DELL SYSTEM 310 
DELL SYSTEM 325 





Dell Computer Corp. is one mail-order 
firm that has been able to stand toe-to-toe 
with the big guys by offering quality com- 
puter systems and excellent support at rea- 
sonable prices. Its two 386 machines, the 
20-MHz System 310 (base-priced at 
$2,799) and the 25-MHz System 325 
($4,599) reinforce Dell’s commitment to 
compete at the high end of the PC market. 

The machines, which can run at full 
processor speed or 8 or 4.77 MHz, resem- 
ble the original AT in appearance only. 
The front consists of three accessible drive 
bays on the right, with the power-on, disk 
activity indicators, and the system key 
lock on the left. Two of the drive bays on 
both evaluation units were filled with high- 
capacity floppy disk drives: one 5¥s- and 
one 34-inch. On the back are connectors 
for the space-saving parallel and serial 
Ports built into the motherboard. 


TESTED MODELS The units sent to 
PC Labs came with Dell’s VGA Color 
Plus monitor and Video Seven VGA card. 
Both Dells also had the sturdy Key Tronic 
























Like the 20-Mitz Deli System 310, the 
System 325 comes with Dell’s VGA Color 
Pius monitor, a winner with a crisp dis- 
play. The systems operate with less than 
one wait state, but were faster than 
many zero-wait-state units, 














And they're getting 


even bigger 
Introducing ALR's FlexCache™ 33/386 





ALR's flagship product with 
the most powerful 386™ 
microprocessor, based on the 
award-winning FlexCache 
Series. 


33MHz with 128KB of 


Cache 

The FlexCache 33/386 is 
riding high at a full 33MHz 
with 128KB of cache. This is 
the one system that can beat 
the world's fastest award 
winning PC, the FlexCache 
25386. In fact, it beats it by 
25%. Now that's fast! 


FlexCache Is a trademark of Advanced Logic Research, Inc. 80386 ls a registered trademark of intel Corp. 
trademorks of Int 


IBM and Micro Channel are 
monitor, 


Proprietary FlexCache 


64-bit Architecture 
ALR's FlexCache 33/386 
incorporates the proprietary 
award-winning 64-bit dual- 
bus cache design that allows 
the CPU simultaneous access 
to main and cache memory. 
This innovative design pro- 
vides the most advanced 
solutions, including zero wait 
state performance 95% of the 
time. The FlexCache 33/386 
is perfect for large multi-user 
networks. Not only is it the 
fastest 80386 based system, it 
offers the choice of 150-, 300- 
and up to 600-MB of disk 


Business Machines Corp. Shown with 


Riteee aid Con iur ctor aie ocr moe wanoul nates Certified FCC class A, for 


business use only. Copyright 1989 Advanced Logic Research. 
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Home of the World's First 386 
Advanced Logic Research Inc. 


storage using high-speed 1:1 
interleave ESDI controllers. 
Additional standard features 
include the super VGA con- 
troller with 800 X 600 graph- 
ics resolution and 2-MB of 
main memory. But there's 
nothing standard about 
ALR's commitment to qual- 
ity, evidenced in our one-year 
factory warranty, unlimited 
technical support and on-site 
service available from Intel. 
For more information on the 
FlexCache 33/386 call: 


1-800-444-4ALR 


For more information on our other 
33 MHz systems just turn the page. 
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101 keyboard, a delight to use as long as 
you don’t mind having the function keys 
across the top. The evaluation 310, 
equipped with a 90MB Magnetic Peripher- 
als hard disk drive and 4MB of RAM, goes 
for $6,229. With an equal amount of RAM 
and a 322MB Micropolis hard disk drive, 
the evaluated 25-MHz machine came to 
$9,130. 

The Dell motherboard (OEMed from 
MicroWave) is gamished with the Chips 
and Technologies chip set and four sets of 
SIMM banks capable of handling 256-ki- 
lobit or 1-megabit SIMM packs. Although 
the SIMM and ssor sockets are 
easily accessible, the Intel 80386 and 
82385 chips are buried underneath the left- 
hand drive bay. This is a problem only if 
you need to change them. 

The systems use the Phoenix ROM 


I 
Pe FILE 


Dell Computer Corp. 
9505 Arboretum Blvd. 


Austin, TX 78759-7299 

(S12) 338-4400 

(800) 426-5150 

Dell System 316 

List Price: With IMB RAM, 1.2MB 5% 
inch floppy disk drive, $2,799; with 4OMB 
hard disk, monochrome monitor, DOS 3.3, 
$3,799; with VGA monitor, $4,299, with 
4MB RAM, 90MB hard disk, 1.2MB 5%- 
inch and 1.44MB 3'-inch floppy disk 
drives, $6,229. IMB RAM upgrade, $480; 
150MB hard disk, $1,699; 40MB tape back- 
up, $349.95 

CIRCLE 4Q0 ONREADERSERVICECARD CP 



























































" Dell System 325 
List Price: With 1MB RAM, 1.2MB 5'4- 
inch floppy disk drive, $4,599; with 9OMB 
hard disk, monochrome monitor, DOS 3.3, 
$6,100; with VGA monitor, $6,400; with 
4MB RAM, 322MB hard disk, 1.2MB 5%4- 
inch and 1.44MB 344-inch floppy disk 
drives, $9,130. 4MB RAM upgrade, 
$2,199; 40MB tape backup, $349.95. 
CIRCLE 421 ON READER SERVICE CARD. 


































In Short: Dell maintains its reputation as a 
company with a competitive edge with these 
two high-end 386 PCs, which outperform 
and underprice the big-name competition. 
Filled with superb components and backed 
by a year of free on-site service, these two 
386s are hard not to like. 
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BIOS Plus (Version 1.1009 on the System 
310 and Version 1.10 X48 on the System 
325); this contains a ROM-based setup 
program which is accessed with the Ctri- 
Alt-Ent key combination. Using the setup 
program, you can easily enable or disable 
the system and video BIOS shadowing. 

Using 1-megabit DRAMs, the systems 
can hold 8MB on the motherboard for 
memory-intensive applications. If 8MB 
isn’t enough, a proprietary 32-bit expan- 
sion card allows either unit to hold up to 
16MB. 

Dell uses both the page-mode and inter- 
leaving functions of the Chips and Tech- 
nologies chip set as well as the cache con- 
troller (with 32K of static RAM) to speed 
up memory access. The company claims 
that the processors operate at ‘‘less than 
one’’ wait states, but our tests showed that 
the Dell machines are faster than many 
other 386s boasting zero wait states. The 
System 310 performed favorably on all the 
benchmark tests, indicating no weak or 
sluggish components. And the System 
325’s extremely fast conventional and ex- 
tended memory times simply left other 25- 
MHz machines in the dust. 


EXPANSION SLOTS Of the eight ex- 
pansion slots (two 8-bit, six 16-bit) in each 
unit, two were given up to the Westen 
Digital controller and the 16-bit video 
card. The 32-bit connector for the memory 
expansion card is located at the end of one 
of the 8-bit slots, making that slot good for 
only half-length cards. And if you’re con- 
cerned about putting sensitive network 
cards into either Dell 386, never fear: the 
motherboard includes a separate 16-MHz 
crystal to maintain a constant 8-MHz bus 
speed. 
Included with the systems is the Dell 
System Analyzer, a colorful diagnostics 
program with a menu-driven interface for 
testing memory, video adapter and moni- 
tor, keyboard, CMOS memory, DMA 
registers, hard disk drives, and parallel and 
serial ports. DOS can be ordered separate- 
ly; with it, you also get the PC-Kwik 
PowerPak software with disk caching and 
the cursor speedup program Cruise Con- 
trol. 

Dell also offers a full year of free on- 
site service, but the machines we tested are 
of such high quality that repair visits 



















should be rare. This emphasis on customer 
service, combined with the speed, expan- 
dability, dependability, and competitive 
pricing, makes it hard not to like these two 
machines.—Greg Alwang 


Destiny ComPUTERS 
DESTINY 386-16 


DESTINY 386-20 
DESTINY 386-25 


Destiny Computers’ 386s are available to 
the general public through dealerships 
only. The company prides itself on putting 
together its 386 product line—the Destiny 
386-16, Destiny 386-20, and Destiny 386- 
25—with brand-name components in just 
about any configuration a dealer requests. 

Fittingly, Destiny offers various video 
components, 16 hard disk options, 7 dif- 
ferent keyboards, 7 case types, a Phoenix 
or Award BIOS, and controllers from sev- 
eral manufacturers. The 16-, 20-, and 25- 
MHz test configurations, priced at $5,225, 
$5,870, and $7,000, respectively, are only 
a sampling of what the company can pro- 
vide. 

The three machines we looked at had a 
few features in common, including a Co- 
pal 1.2MB floppy disk drive. All used the 
Adaptek ACB-2322 ESDI controller, 
which can handle up to two floppy and two 
hard disk drives. They also included one of 
the two Wren III hard disk drives manufac- 
tured by Control Data Corp. The 386-16 
and 386-20 had a 106MB unit, while the 
386-25 came with a 182MB model. 

A Trikor 102-key XT/AT switchable 
keyboard with a 9-foot cable was also sup- 
plied with each machine. While this key- 
board has great audio feedback, it’s too 
light and feels as if it could break easily. 

All systems also come with a utility 
disk that lets you slow the processor to 6 or 
8 MHz, increase the number of wait states 
from zero to one, and set up extended and 
expanded (LIM 4.0) memory. 

While ail three computers were engi- 
neered around Micronics motherboards, 
each system used a different model. The 
three boards have common characteristics, 
however, including an empty socket for 
the 80387 coprocessor. None of the moth- 



































The wave to catch! 
ALR's 33/386W 


The FlexCache 33/386 Workstation 


8.10 MIPS-power meter V1.5 
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Home of the World's First 386 
Advanced Logic Research Inc. 


Applications Supported 


| Every major rmcro- based CAD software applications package 
including. 


Anvil 5000pc 

AutoCAD Releases 9 and 10 
Autoshada, Autosolid and AutoFlix 
Computemsion 3.1 

OataCaD 

pisak ga ne 

Micro C. 


Most mayor Sapecnice! interfaces including: 
° Presentation Manager 

Windows 286, 386 

GEM3 





Protessionat Graphics Language (PGL) 


Intelligent Graphics 


Workstation 

We've taken the FlexCache 
33/386 with its powerful 
33MHz processing, 128KB of 
cache, 64-bit proprietary 
cache design and integrated 
ALR's FlexCad graphics 
adapter. The FlexCad sup- 
ports a resolution of 1024 X 
768 non-interlace (flicker-free) 
graphics to bring you 
graphic capabilities beyond 
that of IBM's VGA. Plus 
we've combined the Flex- 
Cache 33/386 with ALR's 
QuickSync 50, 15” flat-screen 





high-resolution automatic- 
scanning monitor to offer you 
the most powerful PC CAD 
workstation available, the 
ALR FlexCache 33/386W. 
Like the FlexCache 33/386 
the 33/386 workstation sup- 
ports Intel's 387™ or Weitek's 
3167 to enhance calculating 
performance. 


The Most Expansion 
Capabilities 

The FlexCache 33/386W 
offers the most disk storage 
expansion capabilities. You 
can expand internally to 600- 


FlexCache is a trademark of Advanced Logic Research, Inc. 80386 is a registered trademark of Intel Corp. 
IBM and Micro Channel are registered trademarks of international Business Machines Corp. Shown with 
optional monitor. Prices and configurations subject to change without notice. Certitied FCC class A, for 
business use onty. Copyright 1989 Advanced Logic Research. 
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MB just like the FlexCache 
33/386. If that's not enough 
storage, how about 2.4 Giga- 
bytes with the FlexStor 2.4G? 
And of course, the FlexCache 
33/386W is supported 
by our one-year 
factory warranty, un- 
limited technical 
support and on-site 
service available from Intel. 
For more information on the 
FlexCache 33/386W call: 


1-800-444-4ALR 
What about a Micro Channel based 
system? Turn the page once more. 
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Destiny Computers builds 
its 16-, 20- and 25-MHz 
units according to dealers’ 
specifications. The evalu- 
ated Destiny 386-20, de- 
signed around an AMI 
motherboard, came ina 
small-footprint case. The 
386-25 tower uses another 
AMI motherboard with In- 
tel’s cache controller. 
























erboards will accept RAM directly, but in- 
stead work with various 32-bit Micronics 
memory boards. 

Some of the memory boards are avail- 
able with caching and can support up to 
16MB of RAM. Each board also supports 
128K of shadow RAM to speed up the op- 
eration of both system and video BIOS. 

































DESTINY 386-16 The small-footprint 
16-MHz computer is based around the Mi- 
cronics 386 system board and M200 main 
memory board. The memory board, which 
does not offer caching, was populated with 
4MB of 100-nanosecond, |-megabit page- 
mode DRAM, expandable to 8MB. Mem- 
ory extension boards with 2, 4, or 8MB of 
additional RAM may be piggybacked onto 
the memory board. 

Three of the test machine’s eight expan- 
sion slots were already occupied—the 32- 
bit proprietary slot with the Micronics 
memory Card, a full-length 8-bit slot with a 
video card, and a full-length 16-bit slot 
with the controller card. You're left with 
one half-length, 8-bit slot and four 16-bit 
slots, only one of which is full length. All 
five half-height drive bays are accessible 
from the front of the unit. 

You'll find power and turbo reset 
switches on the front of the machine’s at- 
tractive case. Although this may sound 
very convenient, only the reset switch real- 
ly is. The turbo switch just turns the mem- 
ory board caching on or off—no great help 
when you have a memory board that 
doesn’t include cache RAM. And the loca- 
tion of the power switch is such that if you 
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accidentally bump your keyboard into the 
machine, you can easily hit the switch and 
turn the system off. I inadvertently did this 
several times while reviewing this comput- 
er, with disastrous results. 

The system was shipped with a VIP 
CGA card and a Casper CGA monitor, 
which is nothing to get enthusiastic about. 
At least their presence proves that Destiny 
can supply you with a machine configured 
just about any way you could possibly 
imagine. 


DESTINY 386-20 The 20-MHz member 
of the Destiny 386 family was packaged in 
the same attractive but functionally lacking 
case as its 16-MHz sibling. The unit was 
designed around the Micronics Baby 
80386 system board and included the 
Model 400C main memory board. The 
memory board contained 4MB of 100- 
nanosecond, | Mb page-mode DRAM 
and, to speed things up, an Austek cache 
controller chip that handles a four-way-as- 
sociated 32K static RAM cache. This 
memory board can accommodate up to 
8MB but doesn’t support memory exten- 
sion boards, as the M200 model does. 

Of the eight expansion slots, two 8-bit 
and three 16-bit were left free. The main 
memory card occupied the proprietary 32- 
bit slot, the Adaptek controller card occu- 
pied the full-length 16-bit slot, and Gen- 
oa’s 16-bit VGA card occupied another 
16-bit slot. The system came equipped 
with the Relisys RE-9513 VGA monitor, 
which, though somewhat undistinguished, 
was nevertheless an improvement over the 
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CGA monitor combination shipped with 
Destinys 16-MHz unit. 


DESTINY 386-25 Destiny’s 25-MHz of- 
fering was housed in a nicely designed 
tower case with six half-height drive bays 
and reset, turbo, and power switches easily 
accessible on the box’s front. It was de- 
signed around the relatively new Micron- 
ics 80386/25-MHz system board, which 
offers support for the Weitek 3167 co- 
processor or coprocessor daughterboard, 
as well as Intel’s 80387 coprocessor chip. 
Unlike the Micronics motherboards in 
the other two Destiny computers, this sys- 
tem board has an Intel 82385 cache con- 
troller. The board comes with a 32K direct 
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Destiny Computers 
754 Whitney St. 
San Leandro, CA 94577 
(800) 366-4272 

(415) 430-8810 
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Desliny 386-16 
List Price: With 1MB RAM, 1.2 MB 5'4- 
inch floppy disk drive, $2,306; with 6OMB 
hard disk, monochrome monitor. DOS 3.3, 
$2,800; with VGA monitor. $3.300; with 
4MB RAM, 106MB hard disk. CGA moni- 
tor. $5,225. 1MB RAM upgrade, $620. 
CIRCLE 609 ON READER SEAVICE CARD 

























Destiny 386-20 
Lis! Price: With 1MB RAM. |.2MB 5'4- 
inch floppy disk drive. $2,500; with 60MB 
hard disk. monochrome monitor. DOS 3.3. 
$3,271; with VGA monitor, $3.780; with 
4MB RAM. I06MB hard disk, $5,870. 
1MB RAM upgrade, $620. 
CIRCLE 610 ON READER SERVICE CARD 






































| Destiny 386-25 
List Price: With 1MB RAM, 1.2MB 514- 
inch floppy disk drive. $2.900; with 6OMB 
hard disk. monochrome monitor, DOS 3.3, 
$3.846:; with VGA monitor, $4,350; with 
4MB RAM. 182MB hard disk. $7,000. 
IMB RAM upgrade, $620. 
CIRCLE 611 ON READER SERVICE CARD - 

























In Short: Destiny Computers offers a wide 
variety of customization options for its 386 
family of computers. which is sold through 
dealers only. The three machines—16 MHz. 
20 MHz, and 25 MHz—were all solid per- 

formers on our benchmark tests. 













Now were making 
waves with IBM. 


The ALR MicroF lex 7000 





At ALR, we thrive on oppor- 
tunities to beat our competi- 
tors. Our 25MHz 80386® 
based MicroFlex 7000 is no 
exception. 


Unmatched performance 
Our proprietary "pre-fetch" 
FlexCache™ design delivers 
the most efficient form of 
microcomputer processing. 
By combining a true 64-bit 
cache bus with 64-KB cache 
memory, performance in- 
creases 30% when compared 
to other 32-bit computers. 
And 64KB of high-speed 
cache memory enables you to 
experience the fastest 
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throughput for sophisticated 
applications. For those seek- 
ing large storage capacities, 
the MicroFlex 7000 gives the 
option of 120 or 300MB of 
disk storage using high-speed 
ESDI controllers with 1:1 
interleave. 


The most built-in 
features 

The MicroFlex 7000 includes 
our super VGA controller 
with 800 X 600 graphics 
resolution and the sleek 
tower chassis offers the most 
internal expansion capabili- 
ties of any Micro Channel 
system available. Our one- 


FiexCache is a trademark of Advanced Logic Research, Inc. 80386 is a registered trademark of Intel Corp. 
IBM and Micro Channel are registered trademarks of International Business Machines Corp. Shown with 
optional monitor. Prices and configurations subject to change without notice. Certified FCC class A. for 
business use only. Copyright 1989 Advanced Logic Research. 
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The first 25MHz 
Micro Channel: 
compatible 


6.00 MIPS-power meter V1.5 


align” 


Home of the Worid’s First 386 
Advanced Logic Research Inc. 


year warranty with unlimited 
technical support and on-site 
servicing available from 
Intel® can't be beat. 

So make some waves of your 
own at the office with ALR's 
MicroFlex 7000 or any of our 
33MHz systems. For more 
information and the name 
and number of your local au- 
thorized ALR reseller, please 
call: 


1-800-444-4ALR 


Advanced Logic Research, Inc. 
9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 


For our Canadian office: 
1-800-443-4CAN 

Far our UK office: 1-714-581-6770 

For our Singapore-Asia/Pacific office: 
(65) 258-1286 FAX: (65) 258-1285 


Performance Times 
(Times given in seconds except where noted) 


Processor and Memory Benchmark Tests Disk Benchmark Tests 


80386 


Floating-Point Conventional Extended 


Instruction Mix 


M3001986 


DOS Fille 
Access 
(small record) 


61.96 


DOS File 
Access 





N/A*—Not epplicable: the tested system did not include extended memory. 
N/A**—Not applicable: this machine's herd disk BIOS was not compatible with our test. 


The 80386 Instruction Mix benchmark test meesures 
the time It tekes to execute a selected series of 
processor-intensive tasks. The test program uses 
80386 instruction code. These instructions are e subset 
of the total processor instruction set. The 80386 
instruction Mix implements a number of 32-bit 
operations. In the 80386 processor these become 
single Instructions, whereas in the 8086 end 80286 
versions of the benchmark test they remein multiple 
instructions. 


The Floating-Point Calculation benchmerk test 
measures processor speed by looping through e series 
of floating-point calculations, including multiplication, 
division, exponentiation, end logarithmic end 
trigonometric functions. The benchmark program uses 
the floating-point library included with Microsoft C 
Compiler 4.0. 


The Conventional Memory benchmerk test allocates 256K 
of conventionel memory end treats It as @ series of 64-byte 
records. Then, 16,384 rendom records ere read Into and 
written from this memory. The result shown is the average 
of the read and write times. 


The Extended Memory benchmark test allocates 256K of 
extended memory end treats it es @ series of 64-byte 
records. Then, 16.384 random records are read into and 
written from this memory. The result shown is the average 
of the read end write times. 


The DOS File Access benchmark test meesures the 
throughput rete of the disk being tested. In this case, 
throughput times are measured in terms of how long the 
disk takes to perform common DOS file-manegement 
functions. Five tasks—tile creation, sequential file write, 
sequential file read, random file write, end random file 
reed—are timed and the results summed. 
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The test Is carried out for two different types of files— 
smell-record files and large-record files—that are used by 
common PC epplications. Files creeted using small records 
are typically used by database management programs, and 
large records ere typically used for word processing and 
spreedsheet files. Loading a DOS program is elso simuleted 
by the large-record test. 


The BIOS Disk Seek benchmark test measures the time it 
takes to do a random seek using the disk’s ROM BIOS. The 
test result includes minime! softwere overheed end mey not 
paraiiel the manufacturer's cleimed everage eccess time. 
The test program performs 1,000 seeks. The average result 
is shown in milliseconds. 





Relative Times 
(IBM PS/2 Model 70-E61 = 100) 


At the lowest level of 80386-based computers—those with microprocessors 
funning at a mere 16 MHz—a given benchmark test can reveal a great difference 
between the fastest and slowest machines. 

Note the wide variety of results listed for the Extended Memory test, from the 
NCR PC916's 1.66-second flurry to the Mitsubishl MP386's 18.55-second trudge. 
Superior performance can be attributed to several factors: RAM operating in page 
mode, which is inherently faster than row addressing; an interieaved-memory 
system of 2MB or more; and/or RAM caching, implemented either through soft- 
ware or through special SRAM chips set aside for the purpose. 

The great spread among 16-MHz 386s can also be seen in PC Labs’ small- 
record DOS File Access test, where IBM's PS/2 Model 70-E61 took 77.61 

seconds, while the Bus 386/16 chalked up a speedy 10.76-second score. 
But appearances can be deceiving: the Bus 386/16, using a 
<> common but controversial practice, oscillates its 16-MHz micropro- 
| cessor up to 20 MHz by means of a crystal. (Intel does not 
“ES guarantee any chips when oscillated above their rated 
speeds.) The Bus model also uses 
a nonstandard hard disk BIOS that 
buffers lO and thus does not yield 
a meaningful data-transfer timing 
on our BIOS Disk Seek test. The 
same comment applies to the VIPC 
386/16. (See the sidebar "Hard 
Disk Speed: The Cache Advan- 
tage.") 








PRINTER, 
WILL 
TRAVEL 


















Introducing the perfect 
companion for your laptop 
computer: the new Kodak 
Diconix 150 plus printer. 


Hundreds of thousands of 
laptop users loved the 
Diconix 150 printer Now 
thereS a 150 plus. It delivers 
improved print quality, on plain paper, 
and is faster than ever. Its still the smallest, lightest, 
quietest printer in the world. 


* Faster than ever—180 CPS. Improved print quality—even 
higher resolution and improved font design. ¢ Prints on plain 
paper. ¢ Improved paper handling, easily handles tractor feed and 
cut-sheet paper. * So compact and light you can carry it any- 
where—3.1 Ibs. © So quiet you can use it anywhere. ¢ The proven 
reliability you expect from Kodak. 


The Kodak Diconix 150 plus printer. Now you can read what 
you write before you get back to the office. For details, 
and the name of your nearest dealer in the 
7 : | : ’ US. or Canada, call 1 800 255-3434. 

! 


» Portable power for the printed page. 





© Eastman Kodak Company, 1989 
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‘NOW SPEND LESS TIME KEEPING YOUR BOOKS - 
AND MORE TIME BUILDING YOUR BUSINESS. 





Introducing Andrew Tobias’ Checkwrite Plus™: 
Check to ledger to budget to tax category 


— in a keystroke. 


“I spend too much time on bookkeeping!” 
That's the complaint we hear again and 
again from managers of growing businesses. 
And the reason we're introducing Andrew 
Tobias’ Checkwrite Plus. 


Checkwrite Plus makes check writing 

and bookkeeping faster and easier 

When you write a check or receive income, 
your checkbook balance automatically 
knows, your budget automatically knows, 
your cash flow projection automatically 
knows, and the transaction is recorded in the 
proper tax category — all in a keystroke! 


You can print a month’s worth of checks in 
seconds and balance your checkbook 
ina breeze. 


You can recall transactions by date, check 
number, amount, or payee — in about as 
much time as it takes to read this sentence. 


You can manage your accounts payable and 
receivable, track and analyze loans, even 
print amortization schedules. 


And with your financial data base at your 
fingertips, you can monitor and print 
essential reports like budget vs. actual 
spending, P&L, cash flow, and more — faster 
and easier than ever before. 


More time to build your business 
Checkwrite Plus brings your financial 
routine under time-efficient control. It 
pinpoints spending trends (and areas where 
you're overspending) which would take 
forever to uncover by studying your 
checkbook. 


It gets you ready for your accountant (and 
saves you money on accounting time 
charges). But most important of all, 
Checkwrite Plus gives you more time to do 
the things you need to do in order to build 
your business. 


Time-saving features 

the competition can't match 

Only Checkwrite Plus is written by financial 
expert Andrew Tobias, whose make-it-simple 
style gets you started fast. (You won't even 
need the manual.) 


mec’ 
© 1988 > MECA 
355 RIVERSIDE AVENUE, WESTPORT. CT 06880 
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Checkwrite Plus performs more bookkeeping 
functions than other check writing 
programs. It can handle multiple bank 
accounts, print invoices, and handle credit 
cards, unlike the leading competition. 


Checkwrite Plus performs bookkeeping 
functlons more thoroughly than other 
programs. You get income and expenses by 
tax category — not just a list. You get more 
complete budgeting and cash forecasting, 
and better graphics. Reports are a whole lot 
easier to create. 


Checkwrite Plus is more flexible. You can 
quickly customize the program to meet your 
needs, right down to the check layout. (Our 
leading competitor locks you into his check 
layout.) 

Want to export data to 1-2-3? It’s free and 
easy with Checkwrite Plus. (The other guys 
charge extra for a transfer utility.) 


And Checkwrite Plus easily exports to 
Andrew Tobias’ Managing Your Money. (It’s 
always nice to know that you can trade up 
to more comprehensive software without 
having to re-enter all your data.) 


For Business People Who Write Checks 

If you manage a small business, are an 
independent contractor, a consultant, 
doctor, property manager, or accountant, 
Checkwrite Plus will prove a valuable tool 
that frees your time. Its speed and simplicity 
make it great for personal use too. 











Introductory Offer 

For a limited time you can purchase 
Checkwrite Plus for only $49.95. That’s 
$20.00 off the regular price of $69.95. Act 
now! 


Money Back Guarantee 
If Checkwrite Plus does not make your 


check writing and bookkeeping faster and 
easier, return it to us within thirty days for 
a full refund. 





See your dealer 
or call Toll-Free to order: 


1-800-835-2246 ext. 12 


...Or mail the coupon today. 


Requires: 

256K IBM® PC, AT, XT, P8/2, PCjr or Tandy® 1000, 3000, 
1200HD © 80 column monitor * | disk drive * DOS 2.0 or later 
Not copy protected. 


Peep eeeeeen en cee owen eenees oneness asses cose cesssessssssseassys: 








seno To: MECA VENTURES, INC. 
355 RIVERSIDE AVENUE 








MEMO: Allow 4-6 weeks for delivery. 


i, 








1-800-835-2246 x.12 








WESTPORT, CT 06860 + $250 
i shipping 
TH 
GRDER OF £49.95 & handling, 
Address 
Mate ap Phone 
— fa fa 
Credit card # (V, MC, AMX) exp. SIA” sir 


YES, | want to spend less time on bookkeeping and have more time to build my business! 
Send me Checkwrite Plus at the special introductory price of $49.95 + $2.50 shipping & 
handling. CT residents add $3.75 sales tax. 
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After centuries of practice, 
mankind perfects engineering 


calcula 


Announcing MathCAD 2.5: 
The Dawn of a New Age. 


What the historians will call it, 
only aime will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


MathCAD 2.5 includes 3-D plotting, HPGL sketch 
import, and PostScript output. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engincering and scientific calcula- 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now— 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD® And now you 
can print on PostScript” compatible 
printers. 

And like before, MathCAD’s live 


document interface™ lets you enter 





y biologists, and economists. 


Available for IBM° compatibles and Macintosh computers. TM and @ signify manufacturer's trademark of manufacturer's repel trademark respectively. PE 
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equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling, 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 


| do, MathCAD 2.5 has a solution 
ik for you. In fact, it’s used by over 


50,000 engineers and scientists, 
| including electrical, industrial, and 
j mechanical engineers, physicists, 


But don’t take our word f if j 
for it; just ask the experts. ||| a Fy 
PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh® 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information? 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 


"Ifyou purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you can get a FREE 
upgrade to version 2.5 (otherwise, the up- 
grade cost is $99.00 until June 30, 1989; 
afterwards, the cost will be $149.00). 


MathCAD 


MathSoft, Inc. One Kendall Square, Cambridge, MA 02139 

















map cache, with sockets for an additional 
32K. Only one high-speed memory board 
option is available; it came to us with 4MB 
of 85-ns., IMb page-mode DRAM and 
can support an additional 4MB. The 
board’s connectors allow for a daughter- 
board that can support another SMB. 

Three of the system’s eight full-length 
expansion slots were occupied: the 32-bit 
slot contained the Micronics high-speed 
memory board, one 16-bit slot contained 
Genoa’s 16-bit VGA card, and another 16- 
bit slot contained the Adaptek controller. 
Two 8-bit slots and three full-length 16-bit 
slots were left free. 

In most of the benchmark tests, all three 
machines performed in the middle or at the 
high end of the curve in their respective 
classes. Much of this can be attributed to 
the solidity that comes from building a unit 


using high-quality parts. 


Destiny offers free customer support 


and the standard |-year parts and labor 
guarantee. But what makes the Destiny 
computers special is the custom-built 
touch. If you’ve always dreamed of own- 
ing a machine configured to your specifi- 
cations, help is just a cooperative dealer- 
ship away.—Catherine D. Miller 


Everest Computer Corp. 
EVEREST BLOCK 320 


Everest Computer Corp. sent us its XT- 
sized Everest Block 320, the fourth incar- 
nation of its 20-MHz 386 system. For the 
bargain price of $1,995, you get 1MB of 
RAM, a 1.2MB floppy disk drive, a flop- 
py/hard disk drive controller, a mono- 
chrome adapter (but no display), two serial 
and two parallel ports, a CMP-Everest 
motherboard, and the AMI BIOS. 

But before being swayed by the fairly 
low price, take care to note some of the 
machine’s limitations. Block is an appro- 
priate description of this system, which ap- 
pears to set up barriers to expansion at ev- 
ery tum. The four 8-bit slots seem like 
wasted capacity on a 386 machine, and a 
wire terminal plug interferes with the prop- 
er seating of a full-length board in one of 
the four 16-bit slots. 

A 200-watt power supply, a system ca- 
pacity of only 8MB of 32-bit RAM (oddly 











enough, you must choose between placing 
the memory on the motherboard or on a 
32-bit card), the absence of cache memo- 
ry, and a four-disk-bay capacity (three 
half-height accessible and one full-height 
intemal) block any serious intentions of us- 
ing this machine as a multiuser system or 
large file server. (You may find the option- 
al $150 tower case (not reviewed), which 
comes with 250 watts of power and six 
half-height bays, slightly more congenial 
ina server situation.) The FCC Class A rat- 
ing means that home business users, a po- 
tentially important market, can forget 
about making these boxes their personal 
machines. 


ENHANCEMENTS, ALTERATIONS 
Among the enhancements made to this lat- 
est system is the introduction of surface- 
mount technology to the Chips and Tech- 
nologies VSLI chip set. The change was 
made to fix contact problems that arose 
from the previous socket-mount setup. 
The addition of a 32-bit slot would have 
been a more praiseworthy feature if the slot 
had been used to increase overall 32-bit 
system memory to 16MB or more, rather 
than serving as an option for housing the 
8MB of 32-bit RAM that the unit actually 
does accommodate. 

Unlike the previous (and no longer 
available) Everest 386/20, the Block 320 
does not run its microprocessor at a poten- 
tially dangerous 24 MHz, although you 
can buy a 24-MHz crystal to increase its 
speed. 

The system comes set with zero wait 
states and a 10-MHz bus speed. As the lat- 
ter may cause compatibility problems, 
you'll be glad for the opportunity to slow it 
down or set altemate wait states (one, two, 
or three) for individual slots. Of course, 
you'll have to be prepared to spend the 
time finding the right combination of bus 
and processor speeds and wait states. 

The $3,995 unit that we tested included 
a Seagate 72MB hard disk driven by an 
MFM Data Technology controller, a Gen- 
0a 8-bit Super VGA and, for some reason, 
aTECO EGA monitor. The test configura- 
tion, with the bus set to 10 MHz and run- 
ning at zero wait states, produced only me- 
diocre results on the benchmark tests. 

New documentation is expected any 
day now, but in the meantime you can 
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The fourth incamation of Everest’s 20- 
MHz 386 system, the Everest Block 320, 
adds surface-mount technology to the 

_ VLSI chip set. A 32-bit slot has also been 
added to hold the 8M6 of 32-bit RAM the 
system can accommodate. 





amuse yourself with the spelling and syn- 
tax of the old one. An excerpt: ‘‘Almost 
the 386 System were presented on the Per- 
sonal Computer Market, used the RAM 
card to install the 386 Personal Computer. 
This configuation, will cause serveral dis- 
advantages when you install or assemble 
your Personal Computer.”’ 

There is not much to commend this ma- 
chine: it’s not very well designed and is 


DT 
ted FACT FILE 


Everest Block 320 
Everest Computer Corp. 
1153 Tasman Dr. 
Sunnyvale, CA 94089 

| | (408) 734-2604 

| List Price: With IMB RAM, 1.2MB 5%- 

} inch floppy disk drive, $1,995; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,899; with VGA monitor, $3,608; with 
2MB RAM. $3,995. IMB RAM upgrade, 
$400; 15OMB hard disk, $1,200. 

In Short: This machine is inexpensive, but 
not the cheapest 20-MHz unit you can find. 
Its poor design will make expansion difficull, 
rendering it unsuitable for many business ap- 
plications, and its FCC Class A rating makes 
It an unwise choice for home use. 
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The Spreadshee 
OTHER 6 
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We Interrupt T 
War For This Im 


‘all those unlucky enough to be stuck —_ Offering hundreds of presentation treatments 
smack in the middle of the current spread- from word charts to three-dimensional bar 
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sheet confusion, take heart. pie, scatter, and polar graphs. 
There is, at last, a viable P sandycueunnesmmmees And with SuperCalc5, you 
altemative to war: revolution. | rixeaierae | select fonts, lines, boxes, grids 
One that delivers even more r | and shading, All of which can 
performance than you have  ~ beused to produce the highest 
(ahem) been waiting for, but =) Quality customized reports. 
without demanding expensive * Plus, SuperCalc5 actually 
new hardware or extensive me makes productivity easier An 
retraining, And without abruptly "se" sreree* _ inteorated Undo feature simply 
cutting you off from any user war reverses unwanted commands. 
in your company, even those And a truly comprehensive 
on mainframes. yl system of debugging highlights 
The name of the spreadsheet yee costly errors and analyzes 
is SuperCalc’5. macro logic. 
And what it can do for you Perhaps even 
is, frankly, quite revolutionary. Link ust about everything insight more impressive 


Let's begin at the end. Stand-alone quality is the way SuperCalc5 can 
graphic capabilities have been built in. link spreadsheets. Up t0 255 Gictnertraeit 


© 1989 Computer Associates Intemational, inc. 1240 McKay Dr, San Jose, CA 95131. Lotus and t 2-3 are regstered trademarks of Lotus Development Corporation. Excel is a registered trademark of 













he Spr 


portant Up 


be precise. Linking either in memory 
or on disk, either pages of the same spread- 


ere sheet or inde- 
on pendent, either 
- SuperCalc5's files 
a ee oor Lous'123's. 
ES Which brings 
‘ee = us to the“L’ 
-— =m |} word. SuperCalc5 
-— —=Ses | notonly reads 
See 308% and writes Lotus’ 
sue, —«i1-2-3° files, it 
eee «(tally coexists 
Produce arnual-report qualipy output everyday with Lotus. 
Letting you easily move 1-2-3 macros into 
SuperCalc5 and back again. Even toggling 


between menus is a snap for SuperCalc5. 
But not for Excel! 
Which now brings us to the“E” word. 
Unlike Excel, SuperCalc5 runs on all IBM" 


Microsoft ISM ts a registered trademask of International Business Machines 


4 
aa 


jee 
date. 


and compatible computers but also 
takes full advantage of 286 and 386 machines 
when, you decide to make that transition. 

And if all that isn’t enough to make you 
run out today and join the revolution, there's 
even more incentive. 

Like our free demo disk offer through July 
31, 1989 And our $100 
upgrade offer for just 
about any spreadsheet 
you're using, Call 1-800- 
531-5236. In Canada 
call 1-800-663-6904. 

Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet war 

With SuperCalc5, peace is at hand. 


Qompurer: 
Lyefer tix) 


Software superior by design. 
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PC Benchmark Tests: 20-MHz 386 Computers 


LABS 


Performance Times 


(Times given in seconds 80386 


Instruction Mix 


Extended 
Memory 


Conventional 
Memory 

0.33 

0.60 


Fioating-Point 
Calculation 


19.28 


Processor and Memory Benchmark Tests Disk Benchmark Tests 


BIOS 
Disk Seek 
(miilt- 
seconds) 


33.07 


DOS File 
Access 
{smail record) 


DOS File 
Access 
{Isrge record) 








ALR FisxCache 20386DT 
Deli System 310 


0.35 








N/A*—Not applicable. the tested system did nat include extended memory. N/A**—Not applicable. this machine's hard disk BIOS was not compatible with our test. 


The 80386 Instruction Mix benchmark test measures the 
time it takee to execute @ selected senes ot processor- 
Intensive tasks. The test program uses 80386 instruction 
code These Instructions ere 6 eubset of the tote! 
Processor instruction set. The 80386 Instruction Mix 
implements a number of 32-bit operations. tn the 80386 
processor these become singte Instructions, whereas In 
the 8086 and 80286 versions ot the benchmark test they 
remain multiple instructions 

The Floating-Point Celcutetion benchmark test 
measures processor speed by looping through a senes of 
floating-point calculations, including multiplication, 
diviston, exponentiation, and logarithmic and tnigeno- 
metric functions. The benchmark program uses the 
floating-point library included with Microsoft C Compiler 4.0. 


The Conventional Memory benchmark test allocates 
256K of conventonal memory and treets it as @ senes of 64- 
byte records. Then, 16.384 random records are read into end 
written from this memory The result shown ie the average of 
the read 9nd write times 

The Extended Memory benchmark test ellocates 256K 
of extended memory and treats it as a series ot 64-byte 
records. Then, 16 384 random records ere sead into and 
written from this memory. The resuit shown 19 the everage of 
the read end write times. 

The DOS File Access benchmark test measures the 
throughput rate ot the disk being tested. In this case, 
throughput times are measured in terme of how fong the disk 
takes to perform commen BOS fite-manegement tunctions. 
Five teaks—fite creation, sequential tile write, sequential tite 
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tead, random file write, and random file read—are timed end 
the reeulte summed, 

The test is carried out for two different types of 
tites—small-record files end targe-record files—that are 
used by common PC applications. Files created using smell 
records ara typically used by database mensgement 
programs, and large records are typicaity used for word 
processing and spreadsheet files Loading e DOS program 
t$ also simuteted by the large-record test 

The BIOS Disk Seek benchmark test measures the 
tie it takes to do @ rendom seek using the disk s ROM 
BIOS. The test result includes minimal software overhead 
ond mey not paraltel the menutacturers claimed average 
access time. The test program performe 1,000 seeks. The 
averege reeuit ie shown In milliseconds. 










The 20-MHz erena appears to be a battleground for 80386-based mechines, with 
@ iarger number of competing entries than you find in the 16-MHz or 25-MHz 
categories. While the various machine architectures run the gemut of possible 
speeds in the processor and memory tests, most appear to have targeted iBM’s 
20-MHz PS/2 Modei 70-121 as the mechine to beat—and in meny cases have 
9.9 succeeded. Those vendors that surpassed the PS/2 on most of the tests include 
649 known entities like Compaq, Hewlett-Packard, and Tandon, along with lesser- 
known companies like Fortron end Pan-United. 
When studying the disk benchmerk test results, keep in mind that 
most vendors offer hard disks in a range of sizes end speeds. For 
testing purposes, we used the hard disk supplied with the system 
we reviewed. Thus, for instance, if you consider the context of 
the BiOS Disk Seek test, the Arche Rivel 386's 24.79- 
7 millisecond score ectueliy compares very fevorabiy with 
932 the Acer 1100/20's 22.52 miliiseconds. As the 
Summary of Feetures table shows, the Acer is 
ied fitted with a 159MB ESDi drive, which should 
have been able to beat the Arche’s 66MB 
ST-506 drive by e wider margin. 
Two of the candidetes, the 
OataWorld Deta 386-20 and the 
VIPC 386/20, used a hard disk 
BIOS that proved 
540 incompatibie with our 
BiOS Disk Seek test. 
C2 496 (See the sidebar "Hard 
Disk Speed: The 
Cache Advantage."} 
























Relative Times 
{IBM PS/2 Model 70-121 = 100) 
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Relative Times 
(IBM PS/2 Model 70-121 = 100) 


Disk Benchmark Tests 
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limited in current capability and expansion 
capacity. It doesn’t fit into the home busi- 
ness users’ niche, nor is it a corporate serv- 
er system. 

An interesting aside is that Everest has 
chosen to pay royalties to IBM ina rollover 
response to Big Blue’s lawsuit against all 
clone manufacturers. 

—Kate Emery 


Everex ComPurer SYSTEMS 


EVEREX STEP 386/16 
EVEREX STEP 386/20 | 
EVEREX STEP 386/25 _ 


Everex Computer Systems, a company 
known mostly for its peripherals, has been 
in the PC manufacturing business for 2 
years now. But it is only within the last 
year that the company has begun selling its 
machines under its own label. The intro- 
duction of its 386 line, composed of 16-, 
20-, and 25-MHz machines, ensures the 
company a place in the pace-setting pack 
that includes ALR and Dell. 

The Everex Step 386/16, 386/20, and 
386/25 (base priced at $3,699, $4,199, 
and $4,999, respectively) are identical in 
most areas, from the proprietary Everex 
BIOS to the desktop-style chassis with five 
half-height drive bays and a 200-watt pow- 
er supply to the excellent speed ratings 
achieved through the use of a proprietary 
caching system. 

Of course, there were differences 
among the units we received for review. 
The Step 386/16 came with 2MB of on- 
board RAM (128K 35-nanosecond cache), 
an 80MB Seagate 4096 hard disk, an 
MFM-coded Scientific Micro Systems 
controller, a 1.2MB 5%-inch floppy disk 
drive, one serial and one parallel port, an 
EGA monitor, and DOS 3.3, at a cost of 
$5,337. Change the processor speed to 20 
MHz, upgrade the hard disk to a 330MB 
CDC unit, substitute a Western Digital 
ESDI controller, up the on-board RAM to 
4MB (64K 35-ns. cache), and raise the 
price to about $10,547, and you get the 
Step 386/20 test unit. A similar configura- 
tion on the 25-MHz unit, with a 25-ns. 
cache, will run you $12,047. 

The front panel on each machine is a 



















































graceful merger of aesthetics, innovation, 
and functionality. A smoke-colored plastic 
door slides away to display the eight-char- 
acter LED control panel; its flashing indi- 
cator lights track bootup as well as drive, 
cylinder, and head access operations. The 
internal Power and Run LED indicator sig- 
nals diagnostic information by changing 
colors: red indicates power-on; green indi- 


cates that the CPU is performing acalcula- | 


tion. Everex even added an on/off switch 
for the computer’s speaker, especially 
handy when running particularly noisy ap- 
plications. 

A three-position hardware speed switch 
is also built into the front panel of the Step 
systems. When the switch is set to the top 
position, the systems run at high speed; at 
the low position, the 16-, 20-, and 25- 
MHz machines crank along at 5, 6.7, or 8 
MHz, respectively. At the middle posi- 
tion, the system boots at high speed, al- 


though you can change it with a key com- | 
bination or by using the utility program | 


included. 


There is room for up to 8MB of SIMM | 


modules on the motherboard of each ma- 
chine, so you may not need to load a mem- 
ory expansion card, capable of adding an 
additional 8MB, into the 32-bit slot that 
comes standard. Five slots are free when a 
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_ The Everex Step 386/25, like its 16- and 
20-MHz brethren, uses 2 proprietary 
caching scheme that gives a big speed 
boost without using superfast chips. 
Aesthetics and functionality combine in 
the front panel: a smoke-colored plastic 
door slides away to reveal an eight-char- 
acter LED control panel. 





a | frames. The caching scheme works by 


|| writing through to memory each time the 


floppy/hard disk drive controller, one seri- 
al and one parallel port, and a video adapt- 
er are installed. 


INNOVATION WITH PURPOSE The 
Everex machines are full of innovations 
with purpose as well as flair. Most notable 
is the proprietary caching system that gives 
a tremendous speed boost to the machines 
without using superfast (and expensive) 
chips. All the systems came in very near 
the top of their classes on our benchmark 


Everex 386s 
are full of 
innovations with 
purpose as 
well as flair. 





ns. chips in the 16- and 20-MHz machines 
and a 120-ns. chip in the 25-MHz box. 

The company’s proprietary caching 

scheme is an integral part of the Advanced 

Memory Management Architecture 

| (AMMA), a memory management design 

_ similar to those found on minis and main- 


| 
| 
tests; they achieved these ratings with 150- 


fetching blocks of 4, 8, or 16 bytes of data 
for cache sizes of 64K, 128K, and 256K, 
respectively. You calculate your configu- 
ration’s requirements by noting the num- 
ber of memory banks you have filled: if 
you have only one bank of memory, 64K 
will be sufficient. For two banks, you will 
need 128K, and for four banks, 256K. 
Everex’s caching scheme gains some of 
its advantage by using a one-to-one map- 
ping of main memory addresses to cache 
location. No overhead is wasted finding 
out where in cache a piece of information 
might be found. Lastly, with write-back 
rather than write-through caching, you 
will gain a performance advantage by. not 


cache is updated. Instead, AMMA waits 
| until a cache location is going to be over- 
written before writing back to RAM. 
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* Personally, ifeveryone was 
pushing me for laser quality, 
Id go with Fujitsu. Theyve got 
everything you need—Adobe 
PostScript, upgradeability, 
affordability — the works,” 





Letters. Graphics. Desktop publishing. Where will 
you ever find one printer that can handle them all? 

Right here. 

It's the new RX7100 series of personal page 
printers from Fujitsu. 

Take a look at the desktop-sized RX7100 model. 
Perfect for most of your printing needs, with HP 
Laserjet” Plus emulation, dual paper bins and a 
one-piece toner and drum cartridge for ease of 
replacement. When it 
comes to paper han- 
dling, the RX7100 is a 
real pro, automatically 
feeding anything 
from envelopes to 
legal size paper 
from the same bin. 

For true desktop publishing, the RX7100PS+ 
model adds Adobe" PostScript’ 35 resident fonts, 

4 MB memory, HP LaserJet Series II* emulation 
with AppleTalk* plus parallel and serial interfaces. 
So it's compatible with every system in your office, 
and then some. 

The best part is, you can begin with the eco- 
nomical RX7100 and easily upgrade it to the top- 
of-the-line RX7100PS+ whenever you're ready. 

Questions? Just call 1-800-626-4686. 

Personally, we think everyone will thank 
you for it. 


Fujitsu RX7100. The Personal Page Printer. 


FUJITSU AMERICA 
Computer Products Group 
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‘VNS S includes many important ‘options: as s standard: : . 
_40MB Hard Disk, IMB Memory and more! _ Priced at_ 


Complete System Features: 

B 32-bit Intel 80386-20 CPU 

@ 1MB of 32-bit RAM on board expandable to 16MB 

®@ 16/20 MHZ keyboard selectable 

@ ST-251-1 Seagate 40MB formatted 28ms high speed, 
with ultra high speed controller 1:1 interleave 

@ }.2MB high capacity floppy drive 

@ Super deluxe heavy duty tower case with 
7 half-height drive bays 

® High-resolution 12” non-glare amber display; 
Tilt and swivel base, Hercules-compatible Adapter 

@ 101 key enhanced keyboard; pleasant 
“Tactile-Click” feel 

@ 80287 /387 math co-processors optional 

® Fully compatible with virtually all XT/AT and 
386 software 


System Upgrades: 

® VGA color upgrade — add only $495 
= EGA upgrade — add only $395 

= 80 MB — $395 

_@ Call for all other options and upgrades 


Please call us for information on the great 
XENIX Software/SIVA 386 System offer. 


Complete System Features: 

= CPU 80C286 at 16/20 with Zero Wait RAM 

® Expandable to 4MB on board (STD 1MB) 

@ Award BIOS with built-in setup 

@ 40MB hard drive; 1.2MB floppy drive with high speed 
floppy/hard disk controller 1.1 interleave 

® High resolution 12” monochrome monitor with 
tilt and swivel base 

@ Real time clock calendar with battery back-up 

® On board 80287 co-processor socket 

@ 4-16 bit and 1-8 bit expansion slots available 

@ 2-Serial, 1-Parallel and 1-Game port 

® 101 keyboard fully AT-compatible 

# DOS, 0s/ 2, XENIX-compatible 


Call us for delivery details on the p popular 
12MHZ SIVA 286 Model 210 System at *1295 


PLEASE SEE OUR OTHER AD ON PAGE 4 125. 


VNS America Corp. | 


910 Boston Post Road * Mariboro, MA 01752 USA. ein MA 508-481-3726 « FAX: 508- 481-2218 
al prices subject to change without notice. CIRCLE 390 ON READER SERVICE | CARD Working # Hours: 9a.m.-6 ie: m. ua S.T. Monday - Friday 
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Two utilities come with all three of the 
Everex systems to further boost through- 
put: EDISK RAM software is included to 
create a RAM disk of any size in base, ex- 
tended, or expanded memory, EVCACHE 
disk caching software increases disk per- 
formance. 













LATEST IMPROVEMENTS The latest 
improvements made to these 386s include 
the ability to configure all hardware 
through setup software; no jumpers or DIP 
switches need to be set. For further conve- 
nience, the coprocessor socket has been 
taken out from underneath the power sup- 
ply. By the time this review is printed, vid- 
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Everex Computer Systems 
48504 Kato Rd. 
| Fremont, CA 94538 
(800) 356-4283 
(415) 498-1111 
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Everex Step 386/16 | 
List Price: With IMB RAM, 1.2MB 5'4- 
inch floppy dish drive, DOS 3.3, $3,699; | 
with 40MB hard disk, monochrome monitor, 
$4,597; with EGA monitor, $5,147; with 
8OMB hard disk, $5,377. 160MB hard disk, 
$2,149: 
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Everex Step 386/20 
List Price: With IMB RAM, 1.2MB 5'4- 
inch floppy disk drive, DOS 3.3, $4,199; 
with OMB hard disk, monochrome monitor, 
$5,097; with EGA monutor $5,868; with 
4MB RAM, 330MB hard disk, EGA moni- 
tor, $10,547. 

CIRCLE 543 ON READER SERVICE CARD. 













Everex Slep 386/25 

List Price: With IMB RAM, |.2MB 514- 
inch floppy disk drive, DOS 3.3, $4,999; 
with 40MB hard disk, monochrome monitor, 
$7,045; with EGA monnor, $7,427; with 
4MB RAM, 330MB hard disk, EGA moni- 
tor, $12,047. 

CIRCLE 564 ON READER SERVICE CARD. 














In Short: None of these machines is cheap, 
but careful design and good construction 
make them well worth considering. The lat- 
est improvements made to all three include 
the ability to configure all hardware through 
setup sofiware and the relocation of video 
BIOS to shadow RAM. 
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Talk to your customer instead of your computer 


Control your IBM PC while you control your audience. All by 
yourself, you can give picture-perfect, PC-assisted sales presentations, make 
super group demonstrations, or even teach classes. In every case your 
attention will be focused on your audience, not on your PC. 


The secret is Remote Keyboard...a hand-held control device for 
running and manipulating programs on your PC or compatible from as far 
away as 50 feet. 


A fingertip touch on a button lets you display, alter or change data 
in the blink of an eye. You can roam the room, keeping in eye contact with 
your audience while controlling your computer with Remote Keyboard’s 
infrared signals. 


“It’s neat,” Remote Keyboard users say. They’re right, too. It fits 
the palm of your hand and is UL-listed and FCC-approved. With Remote 
Keyboard, you don’t need an aide at the keyboard. You’re in control of the 
audience and your PC. 


It installs in less than a minute — without tools! Even if you’re all 
thumbs, Remote Keyboard is simple to install. It has just three components 
— your wireless, hand-held device, a receiver which plugs into your PC’s 
serial interface, and a software driver on a diskette. Put it together, touch a 
button, and you’re in complete control. 


Pay more attention to your prospects, and sell more 
successfully! Remote Keyboard is a wonderful teaching tool, too, and a 
must for PC-assisted product demonstrations. 


JUST $395...830-DAY MONEY-BACK GUARANTEE... USE 
YOUR CREDIT CARD. This handy device is just $395.00 plus $5.00 for 
shipping and handling. It comes with a 1-year limited | 
warranty. So put yourself in control... order RISK-FREE i = | 


FORTE xx) 3313008 


680 W. Maude Avenue * Sunnyvale, California 94086 
Phone (408) 733-5100 * FAX (408) 733-5600 


Remote Keyboard 16 a trademark of Forte Communications. tac 


UBM ond IBM PC are trademarks of 13M Corporation. © 1989 Forté Communications, Ine 
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co BIOS will join the system B10S in be- 
ing relocated to shadow RAM, which 
should improve the video refresh. 

None of these machines come cheap, 
but if you've got a need for speed—as well 
as an eye for fine details and a well- 
thought-out design—you should take them 
into consideration. —Kate Emery 














FiveStar Computers 
FIVESTAR MODEL 320 





The 20-MHz FiveStar Model 320 from 
FiveStar Computers gets three stars. The 
$2,049 base system comes in an attractive 
43-pound case that holds 1MB of RAM, a 
1.2MB floppy disk drive and controller, 
and an 8-bit I/O card with serial, parallel, 
and game ports. While none of this is out 
of the ordinary, upon closer inspection you 
will find perks that set the Model 320 a 
notch above the one- and two-star ma- 
chines. 

The USA-made Mylex motherboard 
sports the 256K AMI BIOS. This BiOS 
uses 128K more ROM than many other 
BIOS chips on the market. The extra ROM 
is used to house setup, diagnostics, and an 
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FiveStar Model 320 

| FiveStar Computers 
1621 West Crosby 
Carrollton, TX 75006 
(800) 752-5555 
(214) 242-7000 
List Price: With IMB RAM, 1.2MB 5'4- 
inch floppy disk drive, $2,049; with 80MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,965; with VGA monilor, $3,664; with 
2MB RAM, !.2MB 54-inch and 1.44MB 
34-inch floppy disk drive, $4,300. IMB 
RAM upgrade, $531; 130MB hard disk, 
$1,560; 60MB tape backup, $799. 

| In Short: The FiveStar Model 320 is a three- 
star, solid machine with many thoughtful ex- 
tras including setup, diagnostics, and EGA 
BIOS in ROM; on-site service; and a special 
battery pack that contains the clock chip, bat- 
tery and CMOS in an EPROM-sized packet, 
An FCC Class A rating makes it unsuitable as 
a home-office workstation, but overall il's a 
good offering for the price. 
GIRCLE 641 ON READER SERVICE CARD 




















































The FiveStar Model 320 uses the 256K 
AMI BIOS, which has 128K more ROM 
than many others. Part of the extra ROM 
houses an EGA BIOS that can be used in 
place of an EGA board, resutting In faster 
video speeds without RAM shadowing. 





EGA BIOS. The on-board EGA BiOS, 
which can be enabled through a switch, 
can be used in place of an EGA board so 
that monitor instructions do not have to be 
carried over the slower bus. This results in 
much faster video speeds without RAM 
shadowing. If you have a VGA monitor- 
and-card combination, however, only the 
EGA functions will be speeded up. The 
motherboard will also support the Intel 
80387 coprocessor, but not the Weitek 
modules. 

The power supply is a 230-watt A- 
Matic with five power connectors. This 
will fumish ample power for the devices 
with which you can populate the five half- 
height bays (three of which are accessible 
from the front). 


SPECIAL TOUCHES An FCC Class A 
rating makes it unsuitable as a home-office 
machine, but with options for a $799 
60MB intemal tape drive and seven hard 
disks ranging from a $500 45MB to a 
$1,560 130MB unit, it would certainly be 
an adequate office engine. 

instead of the typical lithium battery, 
FiveStar uses a Dallas Semiconductor bat- 
tery pack that contains the clock chip, bat- 
tery, and CMOS in one small package the 
size of an EPROM. The Dallas pack can 
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| life expectancy of most lithium batteries. 





be either soldered or plugged into the 
motherboard and is designed to last 10 to 
12 years, compared with the 3-to-5-year 


The $5,424 evaluation unit we received 
came equipped with an 80MB Seagate 
hard disk, a second 1.44MB 3%-inch, 
1.44MB floppy disk drive, a 16-bit Para- 
dise VGA card, an Xtron multiscanning 
monitor, and 2MB of 32-bit RAM. 

The maximum 32-bit system memory 
that the model 320 will carry is 16MB, 
with 8MB on the motherboard and another 
8MB on a 32-bit card. The fast 80-nano- 
second RAM combined with a 64K 25/35- 
ns. cache—the first 12K of cache memory 
is rated at 25 ns. , the remaining at 35 ns.— 
helps the machine perform smoothly at 20 
MHz with zero wait states. Through the 
keyboard you can select between zero- and 
one-wait-state operation, as well as 20- or 
6-MHz CPU speed, and 10- or 6-MHz bus 
speed. In most of our benchmark tests, the 
machine ran respectably , coming out in the 
middle of the pack. 

The FiveStar Model 320 is not the su- 
perstar that its name might indicate, but it 
is a solid machine with thoughtful extras, 
making it a sound investment. 

—Kate Emery 










Fortron Corp. 


FORTRON 386 16 
FORTRON 386 20 PLUS 
FORTRON 386 25 


Fortron Corp. doesn’t manufacture most 
of the components found in its three 386 
systems, but the parts it does use are solid 
and its prices are attractive. Fortron’s test 
selection included 16- and 20-MHz full- 
sized desktop units and a 25-MHz tower 
model, base priced at $2,400, $2,900, and 
$3,900, respectively. 

The cases that house the machines are 
all sturdy, with reset switches on the front 
and Fortron’s own hefty 230-watt power 
supplies within. Each power supply has 
connectors for the maximum five floppy, 
hard, or tape drive units that each system 
can hold. 

All three systems come with a Tatung 
Enhanced-style keyboard, a pretty good 











Ifyou start automating your office by looking at software, you 


may find yourself ina labyrinth. Start instead by looking at your office. 


What do you want your computer system to do? 

True office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that’s what Enable/OA will do. 


Real multitasking under DOS now 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That’s how Enable/OA works. And it’s LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 


Delivering the promise of 05/2 
You don’t have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or OS/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies. 
Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 


Widen the range of working windows 

Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You're never more than a few 
keystrokes from any application or any data you need. 


Enable/0A lets you customize 

The Enable/OA menu generator will customize your system. Macro 
facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications. 
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Easy to jearn, easy to use 
Allapplications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time—especially handy for laptop users. 
Office automation with Enable/OA means: 
@ Better information management 
@ Comprehensive, professional reports 
@ Uninterrupted data flow 
® Sophisticated spreadsheet analyses 
@ Superior multitasking and windows 
@ On-screen hypertext documentation 
@ Versatile graphics 


Keying is believing 

Touch F 10, and you can begin using Enable/OA. To prove it, 
we'll send youa free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 


Dealer, call 800-888-0684, Dept. M. 


Enabling 
America to do 
the job better. 





Mik 
Ay, 
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model although some users may find that it 
feels a tad on the rubbery side. The ma- 
chines also use a Western Digital floppy/ 
hard disk controller with a 1:1 interleave. 

Also standard are a 1.2MB floppy disk 
drive, a minimum of IMB of RAM, and at 
least one serial and one parallel port. The 
best selection of standard equipment is 
found on the 16-MHz machine, which 
comes complete with 2MB of RAM and 
two serial ports. 

Intel processor chips and system chip 
sets grace the motherboard in each ma- 
chine. Fortron makes its own Intel-com- 
patible motherboard for the 16-MHz unit 
but uses AMI motherboards for the 20- 
MHz and 25-MHz systems. 


1! 
wht FACT 
Fortron 





Corp. 
6818 Patterson Pass Rd., Suite G 
Livermore, CA 94550 
(800) 821-9771 
(415) 373-1008 














Fortron 386 t6 
List Price: With 2MB RAM, 1.2MB 5%4- 
inch floppy disk drive, $2,400; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,400; with VGA monitor, $3,700; with 
40MB hard disk, $3,465. 
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Fortron 386 20 Pius 
List Price: With IMB RAM, 1.2MB54- 
inch floppy disk drive, $2,900; with 60MB | 
hard disk, monochrome monitor, DOS 3.3, 
$3,900; with VGA monilor, $4,200; with 

2MB RAM, 80MB hard disk, 80387-20 co- | 


processor, $5,300. 
GIRCLE 426 ONREADER SERVICE CARD 













Fortron 386 25 
List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $3,900; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$4,900; with VGA monitor, $5,200; with 
4MB RAM, 141MB hard disk, tower case, 
$7,900. 
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In Short: Ase you afraid you can’t afford a 
much-needed 386 machine? Fortron gives 
you some of the least expensive ways to get 
one while still using standard components. 
These machines aren eemibly unique, bux 
they’re priced aggressively and come with a 
1-year on-site service warranty. 
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Fortron 386 16, the Fortron 
386 20 Plus, and the For- 
tron 386 25 are sturdy 
cases and hefty 230-watt 
power supplies with 
enough connectors for the 
maximum five storage de- 


vices. In addition, the 20- 
and 25-Miz systems offer. 
cache memory. 





FORTRON 386 16 The $2,400 base 
price of this system is pretty seductive; 
even our test system, with a 40MB Seagate 
drive, DOS, Tatung VGA monitor, and 8- 
bit Everex VGA controller, is a good deal 
at $3,465. Home business users who like 
the price will also be relieved to know that 
this system, unlike the other two Fortrons, 
gamers an FCC Class B rating. 

The system’s Fortron motherboard is 
compatible with Intel’s own and includes 
one parallel and two serial ports built in. 
Also on the motherboard is the Phoenix 
ROM BIOS and the 16-MHz processor 
chip, which can be throttled down to 8 
MHz by using a keyboard combination. 

Besides two 32-bit slots, you get two 8- 
bit and four 16-bit slots, running on an ex- 
pansion bus controlled at a straight 8 MHz, 
a comfortable speed for older boards. 

As with many other systems reviewed 
in this issue, base RAM is installed in 256- 
kilobit chips on a 32-bit memory card, 
which has a maximum capacity of 8MB, 
using 1-megabit chips. The addition of a 
second 32-bit card can bring system mem- 
ory up to I6MB. If you think you're going 
to need all the memory you can get, it’s 
probably better to specify !-megabit chips 
at the outset. 

The Fortron motherboard will accom- 
modate more coprocessors than the AMI 
motherboards on their siblings. The full 
line—80287, 80387, and Weitek math co- 
processor chips—is supported here. 

Generally this machine runs at zero 
wait states, but you can change it to one 
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wait state through the setup program. 
There is no cache memory or shadowing of 
video and BIOS ROM, but a 2:1 memory 
interleave scheme is used to increase per- 
formance. Even so, the Fortron 386 16 
wound up in the lower range of the mid- 
level machines. 


















FORTRON 38620PLUS = The ‘‘Plus”’ in 
the system's name refers to the 64K of 29- 
nanosecond cache memory, run by an 
AMI K8 controller chip. The cache is a 
significant factor, helping the machine to 
score in the high range of the midlevel 
units on our benchmark tests. 

The 20-MHz model has only one 32-bit 
slot for system RAM, but you can use it to 
install a single memory card that can cram 
I16MB—as much memory as occupied two 
32-bit slots on the 16-MHz model. While 
both systems come with eight slots total, 
the ability to fit the memory onto a single 
card means you get more room for expan- 
sion in the 20-MHz system: six 16-bit and 
one 8-bit slot remain after boosting the 
memory to the max. 

The expansion bus runs at an unalter- 
able 10 MHz, so be careful about using 
older cards in this machine. If you need to 
put the brakes on somehow, the true 20- 
MHz Intel 80386 processor chip can be 
slowed to 10 MHz using the keyboard. 

The AMI motherboard, which uses the 
AMI ROM BIOS chips, combines zero 
wait states, 1:1 memory interleaving, and 
both video and ROM BIOS shadowing. If 
you perform heavy math calculations, the 



























WORD IS OUT ON THE PC LINK-386! 








“It takes everything I throw at 
it and comes back for more...” 


Users Are Talking About PC LINK’s 386-20 Computer. 
Winn Rosch from PC Magazine best described our computer 
when he said: “Upgrade an AT with the 20-MHZ 80386 system 
board, a 90MB high-speed ESDI hard disk drive, and high- 
speed VGA graphics, and you have an awesome computer 


competitor”* 
Compatibility 
“It’s so software and hardware 
compatible, it’s incredible!” 
—Pat Adams, DB Unlimited 
Our PC Link runs the new generation of DOS, OS/2 as well 
as Windows/386, UNIX V and PC-MOS/386. It also welcomes 
off-the-shelf software and expansion boards including EGA 
adapters, modems, network cards and the Bernouli Box. Your 
software and add-on investments are safe! 


Quality 
“The PC Link 386 
represents the best of all worlds.” 
— Richard Hausman, Belding Heminway 

We've assembled an all-star team of components for our 
computer which has aclass B FCC certification. It features the 
acclaimed Hauppauge 386 Mother Board (with one 32-bit, four 
16-bit and three 8-bit expansion slots) and 
the Award Software Modular 386 ROM BIOS. 
We also boast Toshiba 1.2MB floppy disk 


PC LINK 


drives, a Western Digital controller, a NEC Multisync I 
display, and a Key Tronic keyboard. As one user said, we have 
“integrated the best of the best.” 


Speed 
“you've got the equivalent of 
a sixties streetcorner dragster..” 

— Winn Rosch, PC Magazine 
A powerful, 20 MHz zero wait state system, our computer 
is equal to the IBM PS2 Model 80. And faster. Because we've 
built in 1 MB of high speed RAM and a 387 math coproces- 
sor socket. In relative terms, our 386-20 is 16.4 times faster 
than the IBM-XT. Think what this speed can do for your spread- 
sheet, desktop publishing and CAD/CAM applications! 

Price 
“We're delighted that 
we can afford...such 
high-performance machines.” 
— Denis During, Ocean Capital Corporation 

Our computers start at $1895 for the 1GMHz system, and 
$2295 for the 20 MHz system. And we back-up our products 
with a 1-year warranty on parts and labor. 
You won't find better value anywhere. When 
the word on PC Link gets to you, believe it. 
Call: 1-800-221-0343. 


PC Link Corp. 29 West 38 St., New York, NY 10018, In New York: (212) 730-8036 


*Reprinted from PC Magazine, November 29, 1968 Copyright © 1988 Ziff Davis Communications Company Trademarks IBM PC, XT, AT. PS/2 and 05/2. IBM Intel 80386 Intel, Windows/386 Microsoft 
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motherboard on both this and the 25-MHz 
unit will take 80387 or Weitek coprocessor 
chips. Unlike their less-speedy sibling, 
neither of these machines can give the 
80287 a home. 

The test machine had 2MB RAM, a 
Seagate 80MB hard disk drive, and a Ta- 
tung 8-bit VGA card and Tatung VGA 
monitor. The list price for this configura- 
tion is $4,795—very aggressive for this 
category. 


FORTRON 386 25 The top-of-the-line 
Fortron 386 25 was impressive in its op- 
tional $100 tower case. Even configured 
with 4MB of 80-ns. RAM; 141MB, 18- 
millisecond ESDI CDC hard disk drive 
and ESDI controller; 16-bit Video Seven 
VGA adapter and monitor; and DOS, the 
unit lists at just $7,900. Eight thousand 
dollars begins to sound like pretty serious 
money, but other machines that suffer this 
much RAM and such a hefty hard disk 





drive often cost half again as much, so 
keep reading. 

As in the 20-MHz unit, the mother- 
board, ROM BIOS, and cache controller 
are AMI's; however, there are some im- 
portant differences between the two units 
that are worth noting. Up to 8MB of mem- 
ory, for instance, can be installed directly 
onto the 25-MHz motherboard in SIMM 
chip packs. 

With an additional 16MB available 
through a memory card in the single 32-bit 
expansion slot, you can pack in a grand to- 
tal of 24MB of 32-bit memory. Current 
versions of DOS and OS/2 can’t use or get 
along with that much, but other operating 
systems can, and it’s a good bet that some- 
one eventually will figure out how to get 
DOS and OS/2 to work with that much 
RAM. Any user who was a Boy or Girl 
Scout will recognize the value of the motto 
*‘Be prepared.” 

The number and type of expansion slots 





mirror those found in the 20-MHz system, 
but in this case the bus runs at 8.3 MHz, a 
fairly safe bet for most cards sold since 
1985. 

The 64K of cache memory on this 
machine is 25-ns., 4 ns. faster than on the 
20-MHz computer. Additional speedups 
include programmable 1:1 memory inter- 
leaving and RAM shadowing of both vid- 
eo and ROM BIOS. Even so, the 25-MHz 
model was unable to burst ahead of the 
other middle-of-the-road performers. 

Fortron offers the standard 1-year parts 
and labor warranty on all its systems, but it 
does so in a special way: all service is per- 
formed on-site by ServerNet, a nationwide 
contract service organization. 

The Fortron 386s have good, standard 
components, speedy enough performance, 
and reasonable prices. Combine that with 
1 year’s on-site service, and the Fortrons 
come out as very attractive options. 
—Bruce Brown 





It Jakes a great performance for a disk lo become 
a legend. Chuck Berry has what it takes. And so 
does PROCOMM PIUS. It gives you power and 
ease of use Ihat surpasses communications sofl- 
ware cosling $250 or more. Yet PROCOMM PLUS 
costs jus! $89.00. Which simply means when 
you want communicalions software thal gives you 
a greal irda you can still be good to 
your wallet. 


LEGENDARY 
DISKS 


Ask your software dealer loday aboul PROCOMM 
PLUS, now available in sland-alone and local 
area network versions. 


= &# 
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DATASTOAM TECHNOLOGIES INC 


PO. Box id © Cotumbia, MO 65205 
314.474.846) 
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Discover PC-Link® 


Unlimited online usage for just 
$9.95 a month 


Finally, an online service 
for MS-DOS* computer 
owners has arrived offering a 
wide variety of exciting and 
informative services for just 
$9.95* a month—no matter 
how many hours you spend 
online. 

Introducing PC-Link. 
With PC-Link’s friendly, 
menu-driven DeskMate” 
interface, you'll dis- 
cover the services 
you ate a 
great low price 
that eee 
you watchi 
the clock. 
Services like 
a Software 
Buyer’s 
Guide, 


quotes 
hot off the wires, American 
Airlines EAASY SABRE™ 
travel services, Grolier’s 
Academic American 
Encyclopedia™ and news 
from USA Today°. 


Plus, there's more. 


As a PC-Link member, 
you'll also have access to the 
premium services of PC-Link 
















Plus at the low rate of 10 
cents* a minute. No extra 
charges for 1200 or 2400 baud 
users! PC-Link Plus features 
services designed exclusively 
for PC owners, including an 
impressive selection of soft- 
ware for downloading, help 
from PC experts, clubs, special 
interest groups, and more. 


Your first 

month is FREE! 

This special offer 
entitles you to 1 free 
month of unlimited 


need to get you started with 
your purchase of the PC-Link 
Software Package for just 
$29.95***, That's a$21.95 
value, yours FREE when you 
become a PC-Link member. 
What’s more, you'll receive a 
subscription to PC-Link 
Update, your guide to all the 
exciting events and services 
online. 


Don’t delay! Order your PC-Link 
Software Package today for just $29.95. 


Or visit leading computer and 
software dealers near you. 
Call 1-800-545-6572 Ext.3200 
| Cleat imamate | 
month of unlimited acceas to PC-Lank, plus 2 FREE hours of evening or 
| erie use of eres ote: Laie and 9 subscription to PC: Link l 
| FurName | 
| Street Address | 
City/State/Zip 
| ‘Taytine Phone Nuke S*~«*«Ciévaning Phone No | 
| Disk Size 5% O13% | 
| | 
| | 
| 
| 


Enclosed is my $29.95 payment. I'm paying by 
© MasterCard [) Visa () Check 


Grd Candas SSE Zp Dato 
Signsture of Cardholder | 
Mail to: PC-Link H s 

8619 Westwood Center Drive = | n | 
Suite 200 
3209 Vienna, VA 22180 The online service for PC owners. 
DeskMaté 


User tmertace by Tondy 


*Rates higher during business bours and outside continental United States. 
**Evening and weekend u: rate of 10 cents per minute applies. *** Requires 
PC-compatibla computer with st least 384K RAM, MS-DOS version 2.11 or 
higher, a Heyes compatibte modem, ands MasterCard, Visa, or checking account 
for registratiees PC- Link is 3 registered trademark of Quantum Computer Ser- 
vices, Inc. Grolier's Academic American Encyclopedia 18 a trademark of Grolier's 
Electronic Publishing, Inc. USA Today is a registered trademark of Gannett Com- 
pany, Inc. EAASY SABRE is 8 service mark of SABRE Travel Information Net- 
work. MS-DOS is a registered trademark of Microsoft Corporstion. 


©1989 Quantum Computer Services, Inc. 


CIRCLE 269 ON READER SERVICE CARD 


THIS IS WHAT HAP 
LET OUR CUSTOMERS 


nr This is not exactly your typical dot rugged 24-pin printer for under $500. Which 
Is c matrix printer. But then, the ALPS the Allegro 24 is. You wanted it to churn out 
meme Allegro 24 wasn't built in typical dot page after page of crisp, letter-quality output. 
(Hoke) matrix printer fashion. Which it does. And you wanted it with easy- 
It’s the result of a highly sophisti- to-use front panel controls. Which, of 
cated new design process, never course, it has. 
before attempted by any other Then you insisted that it be 
printer company. We call it —s é jam-proof. Which explains this 
“Giving the Customers What |_~——7"_ Lye rinter’s uncharacteristic profile. 
They Want”’ ‘ —— ou see, it has no platen. Just 
You told us you wanted a ey 1% a unique flatbed design for a 


PC Magazine Editor's Choice Award, 10/31/88. 





_ 


PENED WHEN WE 
DESIGN A PRINTER. 


paper path that’s straight, direct and virtually and brilliant ideas to us at 800-828-ALPS. 
unjammable. In California, 800-257-7872. 

As if that weren't enough, you asked for— And help us design our next printer. 
and got—features like “paper parking; for 
automatic switching from fan-fold to single — = 
sheet feed. Four resident type fonts. And | 
full compat Be niost all the PCs and d 
software you already have. j 

For a free demonstration of the printer : AUBERICA 
you've always wanted, see your local ALPS Built by popular demand. 


dealer. Or direct your questions, comments Allegro 24 isa trademark of ALPS Electric Co., Lid. © 1988, ALPS America. 
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Performance Times 
(Times given in seconds axcept where noted) 





80386 


2.69 
2.63 


IBM PS/2 Model 70-A21 2.27 


__DataWorld Data 386-25 


ALF FlexCache 25306 


The 80386 Instruction Mix benchmark tast maasures 
the time it tekes to execute a selected series of 
processor-intensive tasks. Tha tast program uses 
80386 instruction code. Thase instructions are a subset 
ot the total processor instruction set. The 80386 
Instruction Mix implamants a number ot 32-bit 
operations. in tha 80386 processor these becoma 
single instructions, wheraas in the 8086 and 80286 
versions ot the benchmerk tast thay ramain multiple 
instructions. 


The Floating-Poinf Calculation benchmark tast 
measuras processor speed by looping through a series 
ot tloating-point calculations. including multiplication, 
division, exponentietion. and logarithmic and 
trigonometric functions. The benchmerk program usas 
the floating-point library included with Microsoft C 
Compiler 4.0. 


PC Benchmark Tests: 25-MHz 386 Computers 


Instruction MIx 


Conventional Extended 


Floating-Point 





Calculation 
11.61 


N/A*—Not applicable: tha tested systam did not includa axtanded mamory. 
N/A**—Not applicabla: this machina’s hard disk BIOS was not compatibla with our tast. 


The Conventional Memory benchmark test allocates 256K 
ot conventional memory and treats it as e series of 64-byte 
records. Then, 16,384 random records ara read into and 
written from this mamory. Tha result shown is the average 
of tha read and write times. 


Tha Extended Memory benchmark tast allocates 256K of 
extended memory and traats it as a Serres ot 64-byte 
records. Then. 16.384 random records are raad into and 
writtan from this memory. Tha result shown is tha avaraga 
of tha raad and writa timas. 


The DOS File Access benchmark test measures the 
throughput rate of the disk being tested. In this case, 
throughput timas ara meesured in terms ot how long the 
disk takas to perform common DOS fila-management 
functions. Five tasks—fila creation. sequential tiie write, 
sequential tila read. random file write, and random fila 
raad—are timed and tha rasults summed. 
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Processor and Memory Benchmark Tests Disk Benchmark Tests 


BIOS 
DOS File DOS File Disk Seek 
Access Access (milll- 


....{amall record) __ (large record) seconds) _ 
6.09 30.01 
16.22 


The test 1s carried out for two different types ot 
filas—small-racord tiles end large-record tilas—that are used 
by common PC applications. Filas creeted using smali 
records are typicelly used by database managament 
programs, and large records are typically used for word 
processing and spreadshaat files. Loading a DOS program is 
also simulated by the large-record test. 


Tha BiOS Disk Seek benchmark fast meesures tha time it 
takas to do a rendom seek using the disk’s ROM SIOS. The 
test rasult includas minimal software overheed and may not 
parallal the manufacturer's claimed avarage access time. 
The test program performs 1,000 seeks. The average result 
is shown in milliseconds. 







Speed is everything among the 25-MHz thoroughbreds of 386 technology. 
While disk access times will vary depending on the drive options you 
select for a given computer, the processor and memory test results 
represent the bottom line on machine performance. Extended 
*? Memory test times under 2 seconds, like those of the Acer 






ial { ~ 1100/25, typically result when the tested system uses 
Relative Times x*K > memory interleave. Remember, however, that 
cea Nitaearin-Az abo) Yr, interleave is only effective when used with at 
least 2MB of RAM. 
a3 Considering IBM's past perfor- 


mance, we are surprised to find its 
25-MHz PS/2 Model 70-A21 
leading the majority of the 


e 





Ag 
Ww 





Processor and Memory Benchmark Tests 


contenders in this 
category. Only four 
machines—DataWorld, 
Northgate, Everex, and 
ALR—managed to best 
the Model 70's overall per- 
formance. ALR accom- 
plished its supenor 
position partly by boosting 
its operating speed to 25.3 
MHz, 1 percent higher 


-than the warranted speed 


for the 80386 chip it used. 

As a tule, the faster the 
megahertz rating, the 
greater the likelihood that 
a manufacturer will use 
either an advanced ST- 
506 coding such as RLL or 
the faster ESDI or SCSI 
interface in its hard disk. 
One example is the Zeos 
386-25, which scored a re- 
markable 10.34 seconds 
on the small-record DOS 
File Access test (thanks 
largely to its RLL encoding 
and 512K cache, which 
could not be turned off for 
testing). Compare this with 
the performance of Laser 
Digital’s Pacer 386 25, 
whose ESDI drive took a 
full 51.44 seconds to 
complete the test, despite 
the speed advantage 
inherent In the ESDI data 
transfer protocol. In most 
cases, any exotic technol- 
ogy used is intended to 
overcome the slow transfer 
rate of a compatible 8-MHz 
bus. 

The 25-MHz computers 
from VIPC and Bus, like 
the 16-MHz machines from 
the same companies, could 
not provide meaningful 
results for the BIOS Disk 
Seek test. Both used a 
hard disk BIOS that was In- 
compatible with the PC 
Labs test, as did the Zeos 
386-25. (See the sidebar 
“Hard Disk Speed: The 
Cache Advantage.”) 
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= 80386 DESKTOP PCs 


Benchmark Tests: 
25-MHz 386 Computers 


PC 
ES 


(IBM PS/2 Mode! 70-A21 = 100) 


Relative Times 


VO 


ya. Ne: 
Vv: rex 6 
iss 


> 
— 
A + 


Disk Benchmark Tests 
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CHECK OUT OUR 
PRICES! 


Dac Software 
BUSINESS Dac Easy Graph + Mate....... 
Application Techniquas Dac Easy Accounting 3.0 
Pizazz Plus.. ...... 75.1 Dac Eas Payroll 3 
Aahton Tata Delrina Technologies 








Dbase IV. .. Call. 
Multimate Advantage 4 259. pourri ‘ es aaa 
RapidFile 1.2... 


189 
Frartework IIt'4 GEM/3 Presentation pleat 


399. | GEM/3 Wordchart .. 
Enable Software 
Enable/OA . 

Fifth Genaretion 
Fastback PlUS 2 01 .......cscseeees 
Funk Software 

Sideways 3.21 .. 

Allways 1.0 ... 

Intuit 

Quicken 20 . 

Lotua Development 

Lotus 2.01 .... 

Agenda 1 0 

Freelance Plus 3.0 .. 

Manuscript 2.0 

Metro 1.1. c 

Meca Vantures 

Managing Your Morey. Pi 0. 
Checkwnte Plus .. 

MicroPro 

Wordstar Pro. Rel. 5.5 ........... 
Microlytica 

MV OPO DGOTEA 10 5. cic scusnsssessesecenetneatosaieg 33. 
Microrim 





Tee couse tant Sits allow both 
mouse that ‘shifts gear’ to 

fast and pixel-accurate cursor move pease yet DOS 24 cicccinee e425 
ment Sleek ergonomic design plus a iW erence! ce 
host of useful utility software (incl 1-2-3 Wn inp a 
interface shell) make the Logitech Mouse | Windows 


: Windows 286 2.1. 
a winner (input Devices) $89. Excel 2.4. na 


































Word 50 
Draw Applause 1.1. . 289 } Bookshel 
Master Graphics Pack 1.0 .. ..289, | Monogram 
Bloc Publiahing Dollars & Sense 3.1 oo. ee GO 
Form Tool 2.01. _..... ; = Nantucket 
Form Filler 2.0 .. eee orem Cippet (SUMMEF 87)... seeeesseeeeeeees 410, 
Personal Lawyer sone ve 35. | Nolo Press 
Boriand international WillMaker 3.0 . Besictcssvtersreees: Oe 
Paradox 3.0...... we ce ssn. 429, | Paperback Software 
Quattro 1.0 w . | VP Pianner Plus 2.0 
Reflex 1.14. -| VP Info 1.4 
SuperKey 1.1.. . | Paul Maca 
Spont 1. «129, | H/Test-H/Format 2.0 ... 
Central Point Software Nvelope 1.02 .. 


Peachirea Software 


Re soos Deluxeia-t aan ‘| Peachtree Complete {I 4.21 ........... 147. 


Computer Aasoclates 


Peter Norton 
Sonauatee olware a” Norton Advanced Utilities 4.5........ 
Actl ... i ee , | Norton Commander 2.0 
Core Intarnationai Quarterdeck Office Systama 
Corefast 2.0 _.....75,| Expanded Memory Manager 4.2 
Crosstalk Communications Rightaoft 
Crosstalk XVI 3.7... veccusereersees, 89. | Bightwnter 30. 
Datastorm Tech. Softiogic Solutiona 
Procomm Plus .. ae Disk Optimizer 4.01 . 


Software Carousel 20 .... 
Software Publiahing 
Harvard Graphics 2.12. 
Harvard Project Manager 
PES First Choice 3.01 
PFS Professional Wnte 2. 
Spectrum 

Post ‘n’ Profit. . 


59. 


Harvard Graphics 2.12 
(Software Publ.) The 
ideal graphics program 
for production of reports 
and visuals on paper. | 
slides or transparencies 
Sophisticated results come | 
with true ease of use. Full 
featured format options. | 
(Business) $265. 






























of the most powerful per- 
sonal computer ever built! 


More RAM, more speed, incomparable CD 
quality sound — THE personal computer of the 1990's. 
All you have to do is enter the MICRO WAREHOUSE 
SUPER COMPUTER GIVEAWAY. 

Your name is automatically entered into the drawing 
when you order from Micro Warehouse. Or just send in 
the official entry co 


Our helpful telephone staff is standing by, seven days 
a week to take your call. 
T'm Kerry, call me at: 


_® 


1-800-367-7080 


(1-800-DOS-7080) 








Inquiries 201-370-0518  Fax# 201-905-5245 
Monday through Friday 

8am. to 11 p.m. (Eastern) 

Saturday and Sunday 8 a.m. to 8 p.m. 


MICRO WAREHOUSE,~ 1690 Oak Street, A 
P.0. Box 1579, Lakewood, N.J. 08701 


© 1985, Micro Warehouse Inc MICROWAREHOUSE ™ is a trade- } i | 
mark of Micro Warehouse Inc NeXT «s a trademark ot Next, inc. J } NY 
ee ee — 


OFFICIAL ENTRY COUPON OPMOS2 


Micro Warehouse Giveaway, 1600 Oak Street, P.O. Box 1579, Lakewood, NJ, 08701 
When you order by phone or mail, you are automatically entered in the drawing. You 
can also mail this coupon or call our contest entry line 1-800-367-0711. 


Name 





Address Apt. 
City State Zip 


If you would like to receive our catalog check here 


4 


T/Maker 


Click Art Scrapbook +o... BY. 


In Box (E Mail) 
Netpnnt 2.0.. 

Traveling Softwara 
Battery Watch 1.0. 
LapLink Plus 2.1 






WordPerfect Corp. 
WordPerfect 5.0 0.0. 





Zenith 14° ZCM-1490 (Zenith Data 

Systems) Superb 14” color monitor 

combining sharp, bniliant colors with id 

superior ergonomics. Flat tension mas! 

technology makes screen virtually glare- 

teat plcaring VGA output. (Monitors) 
595. 


WordTech Systems 


DBXL 1.2 Diamond. . 109. 

X¥Quest 

AyWrite Plus 3 $4 2. ee 229 

ZSoft 

Publishers Paintorush 1.6 ............. 139. 
CAD/CAM 

Amartean Small Bua. Company, 

Design Cad 3D 31....... . 189. 


Generic Sottwara 


Genere CADD Lvl. 3 wibot iie oes 


Besic Home Design 3.0 . 














DESKTOP PUBLISHING 
Adobe 
Iilustrator - Windows Version . 359 
Adobe Fonts . Call. 
Aldus 
paoeMaket BQ ie sccsececc eM Eo AB, 

Drala Resaarch 

GEM/3 Desktop Publisher 2.0........ 169. 
New Englend Softwere 
Graph-in-the-Box 2.2.0.0... 69. 
Softwere Pubilahin 
PFS First Publisher 2.0 ............. ...73 
Xerox 
Ventura Publisher 2.0 .............0....469. 

fk ays 
Allways (Funk Software) 


Desktop publish your 1-2-3 (2 0/ 

2.01) spreadsheets! Pant with multiple 
fonts, levels of shading. range outlines, 
bold or italic attnbutes Size and pnnt 
your Lotus graphs on the same page as 
your data! Supports lasers and dot 
matnx printers. (busimess) $79. 


EDUCATION & 


ENTERTAINMENT 
Accolade 
Mean 18°........ 
4th and Inches* . 
Barrons 
Computer SAT® oe ee cee BZ, 
Broderbund 
Where inthe World isCamenS. D*. ... 24. 
Electronic Arts 





Mavis Beacon Teaches Typing °...... 32. 

Infocom 

Leather Goddesses Phobos’............ 15. 

Microprose 

F-19 Stealth Fighter *........sses essen 38. 

Microsoft 

Flight Simulator 3.0 ........cesssecseeeee 33. 
LANGUAGES 


Borland Intarnetionel 
Turbo C Pro.Pack 
Turbo Basic 1.1... 
Turbo Assemb./Debug. 1.0 
Microsoft 

¢ Compiler 5.1... 
Quick Basic 45. 
Macro Assembler 5.1 
Peter Norton 

Norton Guides: Assembly . 49. 

















Norton Editor 1.3...... 
True BASIC 
True BASIC 2.1 w/Runtime...... 


MEDIA 


BASF Diakettea froxee In eos) 
3 1/2" DS/DD (720k) .. 
5 1/4" DS/HD (1 OM). 
Maxell 

3 1/2" DS/HD (1 44Mb) 
5 1/4" MD2-D (360K) .. 











WordPerfect 3.0 (WordPerfect Corp.) 
Version 5 of the standard in word 
pore comes packed with new 
features, including integrated text and 
graphics, automatic referencing, 
intelligent printing, style definitions 
and more. WordPerfect includes tools 
for scaling, cropping, rotating, adding 
borders and captions; plus it offers 
various formatting options, 
changeable keyboard commands, 
msctos) and an extensive character 

‘ary Flexible and powerful. 
oeilnecd) $219. 


Sony 

3 1/2" DS/DD (720K)..........-.0.......19, 

5 1/4” DS/HD (1.2Mb)........-..... 23. 
ACCESSORIES 

Curtla 


Universal System Stand . 
Ruby Plus witax modem 
Safestnp SP3..... . 
Diamond SP1.......... 
Computer Toolkit 
Kensington 

Universal Tilt Swivel . 
PowerTree 50 
MasterPiece Plus .. 


DRIVES 
Amdek 


Laserdrive 1 CD-ROM uo 


lomege 
Bernoulli I{ Dual 20Mb Ext.......... 
Mountein Computer 

40Mb Int. Tape Backup ... 
oe ae Tape Backup .. 


Ears ST238R HH (65ms/XT) 
80Mb ST4096 FH (28ms/AT) 
TEAC 

5 1/4" 360K dnve 
3 1/2” 1.44Mb AT drive . 


EXPANSION & UPGRADES 


AST Reseerch 
SixPackPlus 384K. 
Hot Shot 286 .. 

Rampage Plus ‘MG/512K 
Fifth Generetion 
Logical Connection 258K ............... 
















619. 
1639. 














lo) Tf Tf 





PC Tools Deluxe 5.1 (Central Point 
Software) Features Hard Disk Backup, 
Data Recovery and DOS Utihtes, plus a 
complete Desktop Manager PC Tools 
Deluxe is a ‘must have' collection of 
invaluable disk and office utikties. 
(business) $37. 


Hercules 
Ini@okor' Card ..ca et gh cae tiices sce sces 
Intel 
8087/80287/80387 co-proc. 
Aboveboard Plus 5121 
Orchid Technologies — 
Designer 800 ......... 3 
Ramquest I! Z w/Ok 
Qusdram 

Quad 386XT ..... ee ceeds 
Video 7 

VEGA Deluxe . 
FastWrte VGA 256K . 
Plus Development 
Hard Card 40Mb.... .. 


Word Personal Peet 





INPUT DEVICES 
Data Desk 
Turbo 101 Keyboard .... .... ...,..109. 
Keytronic 
101 plus Keyboerd ... 6 95. 
Kraft 
S-button JOyStick oo. eee eee 2D 
Logitech 
New Mouse (bus/sef) 0.0.0... 0.0.66 0002.89. 
Microsoft 


Mouse w/Easy CAD 2.0 Pus /ser 
Mouse w/Paintbrush (bus/ser).... 





Norton Advanced \ 
Utilities 4.5 (Peter 

Norton) 

All the power and 
functionality of the 

classic standard — 

plus a wish list of 

technical features, i 
functions and en- } 
hancements. Includes i 
the new Norton Disk 

Doctor The total 

solution for novice 

and expert alike 

(Business) $73. 











@ Visa and Mastercard accepted 

@ Your credit card will not be charged untit 

your order 1s shipped 

@ Corporate purchase orders subject to credit 

approval ; 

@ All products are covered by 120 day limited 
warranty ° 

@ CT sesidents add 7 5% sales tax NJ. res- 

Idents add 6% sales tax 


SHIPPING 
@ Within continental US - $3 00 per order for 
ue A S ground delivery - except as noted 


e one placed MON-THU lor ‘in-stock’ stems 
ship within 24 hours If you are more than 2 
days away from us by UP.S ground, we ship 
2nd-day air at no extre cost - excapt as noted 
ee 0.0. order $1,000 max Surcharge 


UPS ground delivery and actual freight 
charges apply tor computers, hard disks, 
Bernouill s, tape back: ups, monitors and 
printers 

@ Alaska, Hawaii, outside continental US 
APO/FPO call tor intormation 


“Detective software replaced immediately 
Hardware sepiaced or repaired at our 
discretion 


Ntem availability and price subject to 
change without netica 


Software ts not copy protected, except where 
marked by asterisk 


CONTEST RULES 1. Entries must be received on 
or before 6/30/89 2. Winners selected in rande! 
drawings by attorneys tor Micro Warehouse Inc. 
MWH) whose decisions are final 9 NeXT 
oMmputer prize Subject to avattabulity MWH 
feserves the right to substitute wholesale 
cash value up te $10.000 4 Winners re- 
‘sponsible for taxes 5. Odds ot winning depend 
on number of entries All prizes will be awarded 
6 MAH will announce the winners on of around 
731/89 Winners notified by mail Oates subject 
to change at the discretion of MWH If unable to 
contact any winner, an alternate will be selected 
by random drawing 7 Contest is open to US 
residents, except where prohibited by taw 
Hy Hoyees of MWH and suppliers not eligible 
rizes - one NeXT Computer including key- 
nia and monitor and 150 software and media 
prizes 


MODEMS 
Everex 
1200 & 2400 Baud Int. .............73./143. 
Heyes 


Smartmdm 1200B w/soft . 
Smartmodem 2400 Ext. ..... 
Practical Pertphargs 
2400SA External .. 















MONITORS | 
NEC 
Multisyne 3D .. 
Multisyne 2A... 
Zenith 
ZCM1490 14” flat screen ..............595. 
PRINTERS 
Citizen 
120D .. 
SOD sree <P, cattle 
Okidats 
ML182 . 
ML321 





ML39 





Fountain TEcHNoLoctEs Inc. 


FOUNTAIN 386/20 
FOUNTAIN 386/25 


Some of the less well-known clone ven- 
dors offer quality performance, parts, and 
workmanship at prices that rival the high- 


end, high-priced systems from top-of-the- | 


line 386 manufacturers. Others come with 
some worthy features attached to a high 
price tag, but fall short in vital areas. Foun- 
tain’s 386 line consists of two such ma- 
chines. 

Fountain’s base configurations include 
1MB RAM, a 1.2MB floppy disk drive, 
and parallel, serial, and game ports. The 
base prices are $2,170 for the 20-MHz ma- 
chine and $4,030 for the 25-MHz model. 
The tested 386/20 and 386/25 configura- 
tions, with high-performance 150MB To- 
shiba hard disks, Visualpro VGA moni- 
tors, and 1.44MB floppy disk drives, as 
well as 4MB RAM in the 25-MHz unit, 
brought the prices up to $5,190 and 
$8,850, respectively. 

Our test units also had a combination 
floppy/hard disk controller from Omti, ca- 
pable of driving either standard ST-506 or 
ESDI hard disks. The brand and type of 
controller, like most of the other compo- 
nents (right down to the motherboard), 
vary according to the configuration you se- 
lect. 


OTHER FEATURES Other features of 
the Fountain 386s are typical of most 
clones: eight slots, a 200-watt power sup- 
ply, and five half-height disk bays. Both 
models also have 101-key keyboards and 
use Phoenix’s ROM BIOS. The BIOS in- 
cludes a useful setup utility that can be 
called from the keyboard. Some handy 
software, including a proprietary expand- 
ed memory manager and QA Plus, a ge- 
neric diagnostic and performance bench- 
mark utility program, is thrown in for good 
measure. 

| The Fountain systems offered no speed 
surprises: they performed about as expect- 
ed for machines of their respective classes. 
However, several construction flaws are 
inherent in the two machines. Parts of the 
casings on both units we received were 
bent and deformed because of the use of 
flimsy-gauge metal, the 386/20 even dis- 


| want to add an intemal tape drive. 


| played a significant sag across the front, 


which bent the disk bays out of square. 

In each machine, the mounting for the 
expansion card brackets was loosely rivet- 
ed to the back panel at just three points. In 
addition, the power supplies had been 
poorly fitted; they could move up and 
down in their mounted positions. To add 
insult to injury, the fronts of the cases have 
openings for only two half-height drives, 
so you’ll have to pull out a floppy if you 


The manual that comes with the 386/25 
is based on the same text that accompanies 
the 386/20. Unfortunately, since both ma- 
chines use different motherboards, buyers 
of the 25-MHz machine will find their 
manuals filled with misinformation. For 
one thing, the manual tells 25-MHz ma- 
chine owners that the bus runs at 10 MHz 
when it in fact runs at 8.33 MHz. Also, the 
instructions on using the CPU speed- 
changing utility are completely wrong for 
the 386/25. 

The cheap construction and weak sup- 
porting materials overshadow the more 
minor flaws, including a key lock that is 
designed so that you cannot remove the 
key when the machine is unlocked and op- 
erating. The fact that the keys are cheap 





We act FILE 


Fountain Technologies, Inc. 
12K World's Fair Dr. 
Somerset, NJ 08873 

(201) 563-4800 





Fountain 386/20 

List Price: With IMB RAM, 1.2MB 5¥%- 
inch floppy disk drive, $2,170; with 6OMB 
hard disk, monochrome monitor, DOS 3.3, 
$3,390; with VGA monitor, $4,150; with 
2MB RAM, 150MB hard disk, 1.2MB 5%4- 
inch and |.44MB 3'-inch floppy disk 
drives, $5,190. IMB RAM upgrade, $640; 
60MB tape backup, $785. 

CIRCLE 631 ON READER SERVICE CARD 


Fountain 386/25 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $4,030; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$5,250; with VGA monitor, $6,010; with 
4MB RAM, 150MB hard disk, 1.2MB S¥%- 
inch and 1.44MB 31-inch floppy disk 
drives, $8,850. IMB RAM upgrade, $640; 
60MB tape backup, $785. 

GIRG_£ 632 ON READER SERVICE CARD 





in Short: The Fountain computers have their 
minor moments, but the poor attention to de- 
tail and less-than-helpful documentation put 
these machines out of the running for all but 
the most intrepid and self-sufficient. 





machines came with keys that had the 


| same serial number, and both could be un- 





Both the Fountain 386/25 and its 20-MHz 
sibling provide the requisite 8 slots, 200- 
watt power supply, and five half-height 
bays. The base price of the 25-MHz also 
Includes 4MB of RAM. But flimsy-gauge 





metal casing and poorly fitted power 





supplies are problems. 
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locked by keys from other clones) means 
the security offered is a sham in any case. 
The key lock also inconveniently dou- 
bles as a reset switch. This concept is po- 
tentially dangerous, since users who might 
choose only to lock their systems can easi- 
ly turn the key too far, causing the machine 
to reboot and ruin operations that are in 


progress. 

The bright spots in all this are the Hi- 
Tek keyboards. Both are quiet but have a 
rather good, stiff feel. 1 found the En- 
hanced-style 101-key layout on the 386/25 
a bit nicer to use than the 386/20’s standard 
101-key configuration, although both 
could benefit from better keycaps. 

Poor quality, incorrect information in 
skimpy documentation, and an absence of 
any really outstanding features make these 
computers less than attractive. You can do 
better elsewhere.—Alfred Poor 





"WE'VE GROWN 
DEPENDENT ON 
RIMETIME, TO 
P MANAGE GUR 
TIME." 


-InfoWorld 


Effective time management. 
Your success depends on it. 
So when InfoWorld, the 


wore, 


v 


leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time for a 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME is 


EXCELLENT 
value 


a personal project 

and activity mana- 

ger. It blends to- 

gether the most 

essential planning, Mx 

scheduling and organization 

tools into one powerful action 

management resource. 
PRIMETIME actually en- 

courages you to get things 

done. You'll show up pre- 

pared and on time. And that 

will make you successful. 


Call for a FREE Demo Disk, 
or see your local software 
dealer today. 


1-800-777-8860 


Sansa Ana, CA S379 vi $56-6616 
Suggested retail price $99.95 
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GENERAL TECHNOLOGY Corp. 
GENTECH 386 


From General Technology Corp. , a Rhode 
Island—based mail-order firm, comes the 
GenTech 386, base priced at $1,799. 
While it’s not the least expensive 386 
we've seen, this unit falls comfortably at 
the low end of the price range. 

The GenTech 386 is sold as a 16-MHz 
computer, but it’s really not. For one 
thing, setting a jumper on CSS’s zero- 
wait-state motherboard lets it run at 20 
MHz—if you want to take the chance on 
pushing the 80386-1 6 chip. There’s proba- 
bly no reason not to try it this way, but 
even the conservatives who avoid running 
it at this speed will find themselves clip- 
ping along at a 16-MHz-plus pace. 

Instead of using a 32-MHzclock crystal 
(which yields 16-MHz performance), the 
GenTech 386 comes with a 34.4-MHz 
crystal, giving you an uneven and unusual 
17.2-MHz clock speed. While this ‘‘little 
boost,”’ as General Technology calls it, 
certainly shouldn’t strain the 80386 pro- 
cessor, the use of a nonstandard, undocu- 
mented component is a bit disconcerting. 

The motherboard also includes the 
Award 386 Modular BIOS. Conveniently, 
you can put 4MB of 32-bit memory right 


a FILE 


GenTech 386 

General Technology Corp. 

205 Haliene Rd. 

Warwick, R102886 

(401) 732-5556 

(800) $43-4302 

List Price: With IMB RAM, 1.2MB 5%- 

inch floppy disk drive, $1,799; with 40MB 

hard disk, monochrome monitor, DOS 3.3, 

$2,425; with VGA monitor, $2,850. 70MB 

hard disk, $599; 90MB SCSI hard disk. 

$859; 15SMB ESDI hard disk, $1,335; IMB | 

RAM, $450. 

In Short: Sold as a 16-MHz machine, the 

GenTech 386 actually operates at 17.2 MHz | 

| ty clinging a jude: al 20 Wa. The ‘ 
ts are passable and the price is very 

good, but lack of FCC approval may prevent 

the manufacturer from selling this machine. 
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The GenTech 386, from General Technol- 
ogy Corp., is sold as a 16-MHz computer, 
but the use of a 34.4-MHz clock crystal 
boosts its speed to 17.2 Mitz. Beyond 
that, you can set a jumper on the zero- 
wait-state motherboard to run the ma- 
chine at 20 MHz. 


on the BIOS. You can also purchase a 
memory card that will take 8MB of 100- 
nanosecond static RAM chips, bringing 
the total amount of 32-bit RAM to 12MB. 
If you want to use the full 16MB that DOS 
and OS/2 can handle, you'll have to rely 
on 16-bit memory. 


FLOUTING THE STANDARDS The 
expansion bus speed is set at 8.58 MHz in 
normal operating mode. (With the ma- 
chine set to 20 MHz, the bus runs at 10 
MHz.) The 8.58 speed is another slightly 
off-standard number, it’s probably okay in 
most situations, but if you’re using older 
AT cards, this machine might not be able 
to handle them. 

The base price includes IMB of RAM, 
a Westem Digital hard/floppy disk drive 
controller, a 1.2MB floppy disk drive, and 
two serial and two parallel ports. The 
standard keyboard is a Chicony unit with 
the usual Enhanced-style keyboard and an 
okay feel. The 16-MHz test configuration 
added a 40MB 28-millisecond MiniScribe 
hard disk, an 8-bit VGA card made by the 
little-known NSI Logic, and a VGA moni- 
tor from the equally unknown Imtec. The 
inclusion of some off-brand parts assured- 
ly helps keep the tist price of the test unit at 
an attainable $3,053. 


‘ 
' 
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AST ‘Takes 33 MHz, 386° 
Power One Step Further. 





When you buy the 33 MHz, AST Premium® 


386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You're getting it AST style. 

Which means 
that in keeping 
with the AST 386 
family tradition, 
we've packed 
several speed- 
enhancing features 
into the AST Premium 386/33. Such as 
zero wait-state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more. 

As a result, you'll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in 
single and multiuser environments, such 
as 3-D animation, geophysical simula- 


5 — a generalized index used ti 


tion, regression analysis, CAD/CAM 
and LAN file service. 

And like the rest of the AST 386 fam- 
ily, the AST Premium 386/33 is backed 
by the same 
commitment to 
quality, indus- 
try-standard 
compatibility 
and support 
that makes 
AST a computer industry leader. 

Of course, if you don't need quite so 
much power, AST offers several high- 
performance 386 and 386SX™ systems. 
Suchasthe 25 MHz, AST Premium 386/25 
and the 20 MHz, AST Premium/386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPU computing, try our true 32-bit, cache- 


tighter the number, the better 
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2 Miz, AST Premium 386/25 
20 MHz, AST Premivm/386C 
16 Miz, AST Premium 386/16 
16 MHz, AST Premium 
Workstation/3865X 


based 16 MHz AST Premium 386/16 and 
the small footprint AST Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to 
AST. For more information, call us at 
(714) 863-0181 and ask for operator 
BB37, or use our Bulletin Board Service 
ember (714) 852-1872. 


regsstered 


AST markets products worldw: 
e and the Middle East call 44 1568 4350, in Jay 
8 0710; in the Far East call our Hong Kong office 
2 § 806 4333; in Canada call 416 826-7514. 


—in 
in call 


® 


RESEARCH INC. 


The Power Of Choice. 





















































One very negative note is that, as of this 
writing, this machine has not yet received 
FCC approval, even for Class A use. Ac- 
cording to General Technology, that ap- 
proval is pending. 

General Technology's use of some 
nonstandard components and off-brand 
names isn't necessarily bad, but that com- 
bined with the lack of FCC approval for 
this machine is enough to make us hesitate. 
—Bruce Brown 








Hertz Compvter Corp. 


HERTZ 386/16 
HERTZ 386/25 


Hertz aims its products at the value-added- 
reseller market and large corporate clients, 
reliability and quality are its sales tools. 
The two 386 machines we received—the 
386/16, base priced at $2,695, and the 
higher-speed, $4,959 386/25—exemplify 
the company’s commitment to engineer- 
ing dependable, if not lightning-fast, sys- 
tems. 

Intel, an industry leader if ever there 
was one, makes not only the chips and the 
motherboard, but also the power supply 
and chassis. The BIOS is from the ever-ca- 
pable Phoenix, and equally reputable com- 
panies supply most of the other compo- 
nents. 

The Intel motherboards are eight layers 
deep, large enough to accommodate the 
esoteric logic that the manufacturers of 
motherboards with fewer layers must leave 
out. Although most commercial programs 
do not require this logic, its presence gives 
value-added resellers the opportunity to 
write software that makes use of it. It also 
means that these systems will run anything 
ever written for the 386 processor. 

Speed is a secondary consideration for 
these machines, so it’s no surprise that nei- 
ther really shone on our benchmark tests: 
the 16-MHz unit compared more favor- 
ably to those in its class but had noticeably 
low scores on the Conventional and Ex- | 
tended Memory tests. The 386/25’s test 
system scored poorly on the processor | 
| tests, but its ESDI Westem Digital control- 
| ler and 330MB Micropolis hard disk 
| helped it do better in the File Access tests. 
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Both machines are roomy enough for 
the standard five half-height bays and a 
220-watt power supply with five connec- 
tors. In addition to the 2MB of RAM, con- 
troller, 1.2MB 51-inch floppy disk drive, 
and one parallel and two serial ports in- 
cluded in the base price, the systems we re- 
ceived each sported a 1.44MB 3%-inch 
floppy disk drive, a Hertz multiscanning 
monitor, and Video Seven’s 16-bit VGA 
card, as well as Hertz’s own keyboard, 
which gives you good, crisp feedback. 


HERTZ 386/16 The 16-MHz 386, at 
16% by 21 by 6% inches (HDW), is about 
the same size as a PC AT, the strong metal 
case helps it eam an FCC Class B rating. 
On the 386/16 as well as the 386/25, power 
and disk access are indicated by LEDs on 
the front panel; there are no buttons to reset 
the machines, and switching to 8 MHz can 
be accomplished only through software. 
The zero-wait-state 386/16 comes 
standard with the maximum 2MB of 100- 
nanosecond RAM in SIMM packs on the 
motherboard and eight expansion slots, 
two of which can accommodate either 
2MB or 8MB 32-bit memory boards. Four 
16-bit slots also come standard, in the 
$4,495 system we received, one of these 
slots was filled with a Westem Digital 


The Intel name graces not only the chips 
and the motherboard, but also the power 
supply and chassis of the Hertz 386/25 
and the 386/16. An eight-layer mather- 
beard accommodates the esoteric logic — 
that manufacturers of motherboards with - 
fewer layers must leave out. 
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Hertz Computer Corp. 
325 Fifth Ave. 

New York, NY 10016 
(212) 684-4141 


Hertz 386/16 

List Price: With 2MB RAM, 1.2MB5%- 
inch floppy disk drive. $2.695; with 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,395, with VGA monitor, $3.995; with 
2MB RAM, 70MB hard disk, 1.2MB 5'/- 
inch and | .44MB 3'%-inch floppy disk 
drives, $4.495. IMB RAM upgrade, $475; 
ISOMB hard disk, $1,395; 60MB tape back- 
up, $750. 
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Hertz 386/25 

List Price: With IMB RAM, 1.2MB 5'4- 
inch floppy disk drive, $4,995; with 4OMB 
hard disk, monochrome monitor, DOS 3.3, 
$5,495; with VGA monitor, $5,995; with 
4MB RAM. 330MB hard disk, | .2MB 51/s- 
inch and 1.44MB 31-inch floppy disk 
drives, $9,995. IMB RAM upgrade, $475; 
60MB tape backup, $750. 
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In Short: The Hertz 16- and 25-MHz ma- 
chines are ones to look at if your pnonties are 
} dependability and rehabihity rather than 
| blinding speed. Their Intel motherboards are 
| eight layers deep. large enough to give value- 
added resellers the opportunity to write soft- 
| ware for them. Also, it means that these sys- 


| tems will run anything ever wntten for the 
386 processor. 


modified-frequency-modulation (MFM) 
controller for the 72MB Micropolis hard 
disk. Two additional slots were taken up 
by the video board and parallel and serial 
ports, leaving one 16-bit and two 8-bit 
slots available for further expansion. 











HERTZ 38625 The 386/25, also a Class 
B-certified machine, is 2 inches deeper 
and slightly more rigid than the 386/16. 
The motherboard on the zero-wait-state 
unit nearly mirrors that found on the 16- 
MHz machine, except that it offers an ad- 
ditional serial port and can pack up to 8MB 
of RAM. With SMB RAM, the price of the 
tested system rose to $10,470. 

The slot configuration differs a bit from 
the 386/16: with the 25-MHz machine, 
you get the 32-bit slots, as well as one 8-bit 








The Dictionary Defines “ELEGANCE” as: 
“Beauty of Style...Scientific Precision” 


NORTHGATE Defin 










A Totally New Lineup of Five 
80386-Class SuperMicro Computers 


Redefining the Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 


16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD. 
AND CABINETRY LIKE 


YOU'VE NEVER SEEN BEFORE. 


SIMPLY... 


WHEE. 


™ 


™ 


AS aan 
NORTHGATE COMPUTER SYSTEMS, INC. Cee Lf 


13895 industrial Park Bivd., Sulte 110 
ee Jee age 56441 


From Foreign Countnes 
Corporate aniare’ fe (612) 553-0111 « FAX (612) 553-1695 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


At the top of the line—the Elegance 
3000. it’s housed in a deluxe floor- 
standing cabinet with space for 10—Yes 
i0—haif-height storage devices, with a 
tinker-proof locking, full-length front door 
panel, 250-watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

Just try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSI with 17MS 
speed to dual 600MB SCSI or ESDi drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive. tape backup. etc. 


lf inside lives the lightningi The 16 
megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it's not just a read 
cache as with most systems. Our 
engineers have added to a write-back 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fast as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system, Elegance will put you on a diet! 
The speed of these systems cannot be 
believed without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs, 
Options include 16-Bit VGA displays, tape 
backups to 150MB, a huge range of hard 
drives, network software and hardware, 
laser printers...just call. 


Yes, Elegance Systems are not for 
everyone. Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 famlly Includes 
our PC Magazine, Editor's Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate’s entry level 386 
system Is our 16MHz selling for just $2499. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
Industry's most qualified technical 
support staff. Northgate is truly “The New 
Leader in State-Of-The-Art Power 
Computing.” 


Elegance Systems prices for 20MHz complete systems start at $3,299. 
For 25MHz systems, prices start at $3,899. 


PHONE NORTHGATE NOW FOR FULL DETAILS AND PRICING SOO-5. 4 8~-] 9 93 


HOURS: Monday through Friday 7 a.m.-8 p.m. CST 


NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 pm. CST 
Canadian Toll Free Order Hotline: 800-338-8383 


FINANCING: Use the Northgate Big N ‘revolving credit aard instead of tying up Visa or MC credit. Milllions in financing available. easy 
to qualify OR Lease a Northgate with up to five-year terms. ideal when cash flow is important. Phone for details, 


For conporate and institutional sales in Texas, Louisiana and Okishoma. call {512} 343-7591. Northgate, Elegance. and OmniKey are trade- 
trademarks or registered respective companies. 


marks of Northgate Computer Systems, Inc. All other products are 


tradenames of their respective: 
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subject to availability. 


Customer Profile 


Regis McKenna 


Age: Old enough to remember the day that Intel 
Corporation was founded. 


Profession: Chairman of Regis McKenna Inc., 
a major marketing company based in “Silican 
Valley.” A general partner in the venture capital 
firm af Kleiner Perkins Caufield & Beyers. Author 
of the Regis Tauch and most recently, Wha’s Afraid 
of Big Blue?* 


Hobbies: Enjoys daing extensive research on 
innovative new technolagies. He recently became 
invalved in building and archiving an extensive 
database, using state-of-the-art page recognition 
software. 


His Page Recognition Softwore: OmniPage 
of course. According to Regis: “OmniPage repre- 
sents one of the most complete page recognition 
software products; providing incredible flexibility to 
customize dato which can be easily accessed later. 
All of a sudden the cost of archiving and retrieving 
dato has dropped significantly. The ‘Information 
Age’ is upon us and we have an exciting new tool!” 


Fovorite Quote: The New Yark Times: 
“OmniPage cauld be the most significont advance 
in personal computing this year.” 


Things Disiiked Most: “Technology that is not 
easily accessible or powerful enough to serve the 
needs of people!’ 


Fovorite Seon: I’m using OmniPage to build 
an extensive electronic library that pertains to the 
growth and evolutian of technalagy over the past 
25 years. Being able to scan literally any article, 
regardless of layout or column format, has suddenly 
made this all passible. It’s eliminated the labor 
intensive tosk of data entry. I’ll be able to share this 
infarmation with employees, customers and cal- 
leagues over time. It’s an exciting collection of busi- 
ness case studies for future reference!’ 


Future of Page Recognition: "OmniPage has 
provided me with the customizable tool that I need. 
| can use the Partial Page feature to scan only that 
text which is relevant ta my needs. Having a version 
that runs in MS-Windows shauld impress thase 
wha are committed to that environment. What we're 
seeing here is the emergence of a new product 


categary.” 


For More Information Write: Caere Corporation 100 Cooper Court 
Los , 30 Or Call: 1-800-535-5' 


ct ie Ki be 
published by Addison-Wesley Publishing. © 
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and five 16-bit slots, obviously a prefera- 
ble combination. A few additional perks— 
like a real-time CMOS clock chip with an 
integral lithium battery, room for 24MB of 
RAM, and 64K of fast cache memory us- 
ing 35-ns. chips—are also included with 
| this machine. 

The 386 chip on this system also has a 
heat-sink positioned above it and an extra 
fan for more cooling capacity. These pro- 
visions for greater cooling capacity are 
necessary for anyone who has the full 
24MB of RAM operating at 25 MHz. Like 
the extra-rigid chassis, the extra fan will 
increase the longevity of the machine, es- 
pecially in hostile environments. 

The price of the 25-MHz unit also in- 
cludes on-site support service from Intel. 
An on-site contract can be bought for the 
16-MHz model for prices ranging from 
$325 to $600. Overall, the Hertz machines 
are ones to look at if your priorities are de- 
pendability and reliability rather than 
blinding speed.—Kate Emery 


HEWLETT-Packarp Corp. 
HP VECTRA QS/16 





HP VECTRA RS/20 
HP VECTRA RS/25C 


Hewlett-Packard has been in the personal 
computer business since 1983. It wasn’t 
until the 1985 introduction of the IBM- 
compatible Vectra PC, however, that the 
company really began to make a name for 
itself in the PC systems arena. Three years 
later, anew family of high-end, 386-based 
Vectras was introduced: the QS/16, the 
RS/20, and the RS/25c. Each machine 
demonstrates HP’s workmanship and de- 
pendability while offering cutting-edge 
performance. 

The Vectra QS/16 is a small-footprint 
386 that packs a lot of punch into a little 
box. The extremely sturdy system unit 
measures 6/2 by 16% by 15% inches, 
making it slightly larger than a PS/2 Model 
70 but still a considerable space-saver. 
Like the other 386 HP Vectras, the QS/16 
features a power switch on the front of the 
unit, along with a power-on light, disk ac- 
tivity indicator, and cylindrical keyboard 
lock. 




























TWO TOWER UNITS The Vectra 
RS/20 and RS/25c (the ‘‘c’’ stands for 
caching) are tower units with molded plas- 
tic casings that have a slick, refined look. 
Under the cover is a rugged steel chassis 
conveniently engineered for easy access to 
the components. For additional security, 
both RS units have system cover locks on 
the back of their monitors. 

An HP Enhanced-style keyboard ac- 
companied each test unit. The keyboard 
had smaller-than-normal key caps on nor- 
mal-sized keys; although the difference 
may take a while to get used to, the key- 
board has a pleasant feel. Audible key 
clicks can be enabled or disabled from the 
keyboard, and the extra-long keyboard ca- 
ble (8 feet) is a nice feature. 

Our QS/16 evaluation unit also came 
equipped with a 1.2MB 54-inch floppy 
disk drive, 40MB hard disk, Western Dig- 
ital ST-506 controller, and 2MB RAM, 
bringing the total cost of the system to 
$6,765. The three available drive bays 
limit your expansion capabilities to three 
intemal devices; a tape backup is the obvi- 
ous choice to fill the system’s third accessi- 
ble drive bay. Appropriately, the 220-watt 
power supply has only three device con- 
nectors. 

The RS/20 sent to PC Labs included 
1.2MB and 1.44MB floppy disk drives, a 
103MB hard disk and controller, and an 
80387 coprocessor for a total cost of 
$9,610. Our RS/25c test unit came with a 
25-MHz 80387 coprocessor, two floppy 
disk drives, and a 15SMB ESDI hard disk. 
The price of that configuration came to 
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$14,315—not the most expensive ma- 
chine in this roundup, but close. 

Each RS unit has six accessible half- 
height drive bays. The 230-watt power 
supply with five device connectors will 
suffice for nearly everyone’s intemal drive 
needs. To help fill those bays, HP offers a 
variety of high-capacity, high-speed disk 
drives ranging from 40- to 310MB. Those 
over 40MB are 17-millisecond ESD1 
drives manufactured by HP and low-level- 
formatted at the factory. You pay a hefty 
price for HP hard disks if you buy them 
separately (the 103MB drive, forexample, 
is $2,995), but you get top quality and 
blazing disk speed. 


HP-MADE MOTHERBOARD Hew- 
lett-Packard makes the motherboard for all 
the RS systems; the 16-MHz machine’s 
ROM BIOS version D.02.00 QS/16 is a 
customized version of Phoenix Technol- 
ogies’ latest BIOS. The ROM BIOS ver- 
sions E.02.00 RS/20 and E.02.00 RS/25c 
found in the RS models are also custom- 
ized renditions of the Phoenix BIOS. 

One 8-bit slot, six 16-bit AT-style slots, 
and one proprietary 32-bit slot are avail- 
able on the QS/16’s motherboard. A tiny 
expansion slot next to the power supply in 
ail the Vectras comes filled with the HP- 
HIL (Human Interface Link) board, used 
for connecting HP input devices like 
touch-pads and mice. The QS/16’s 32-bit 
processor/memory card held a 16 MHz 
80386 processor and 2MB of 100-nano- 
second DRAMs (although IMB is stan- 
dard). This modular-design card makes it 
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Hewlett-Packard Corp. 
974 E. Arques Ave. 
P.Q. Box 486 
Sunnyvale. CA 94086 
(800) 752-0900 

(408) 973-1919 


HP Vectra QS/16 

List Price: With IMB RAM, 1.2MB 5%4- 
inch floppy disk drive, $3,995; with 40MB 
hard disk, VGA monochrome momtor, DOS 
3.3, $5,865; with VGA monitor, $6,310; 
with 2MB RAM, $6,960. IMB RAM up- 
grade, $650; 40MB tape backup, $795. 
CIRCLE S48 ONREADERSEAVICECARD 





HP Vectra RS/20 

List Price: With IMB RAM, |03MB hard 

disk, 1.2MB 5%-inch floppy disk dnve, 

$7,595; with 103MB hard disk. VGA mono- 
‘ chrome monitor, DOS 3.3, $8.400; with 

VGA monitor, $9,080; with 2MB RAM, 

1.2MB 5%-inch and 1.44MB 3'-inch flop- 

py disk dnves, $9.875, IMB RAM upgrade, 

$795. 
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HP Vectra RS/2S¢ 

| List Price: With IMB RAM, 103MB hard 
disk, |.2MB 5'4-inch floppy disk drive, 
$10,295; with 103MB hard disk. VGA 
monochrome monitor, DOS 3.3, $11,110; 
with VGA monitor, $11,780, with 4MB 
RAM, |S5MB hard disk, !.2MB 54-inch 
and 1.44MB 3'4-inch Moppy disk drives, 
$13,175. IMB RAM upgrade, $795; 4OMB 
tape backup, $795. 
CIRCLE $50 ON READER SERVICE CARO 


In Short: Built for the duration, the Vectra 
QS/16, RS/20, and RS/2Sc are engineering 
marvels. From the sturdy chassis to the rock- 
solid keyboard, these machines are designed 
to take you into the next century. In compari- 
son with other 386s, you pay top dollar for the 
Vectras but get superior quality and break- 
neck performance in retum. 


very easy to install more memory or a co- 
processor—no more messing around with 
your head buried inside your PC. While no 
cache controller is supported in the QS/16, 
zero-wait-state operation is made possible 
by page-mode memory. 

Both RS systems have two 8-bit and six 
16-bit slots along with the 32-bit proces- 
sor/memory slot. The processor/memory 
card in the RSs is actually a parent card 
with a permanent daughterboard attached. 


| It’s conveniently located at the very bot- 


tom of the unit for easy removal and instal- 
lation and to help keep those chips cool. 
On all the Vectras, a stainless-steel shield 
is screwed down over the VLSI chips for 
protection against extra RF noise. The 
shields on both RS models also have fans 
built in directly over the 80386 20- and 25- 
MHz chips, and another fan is located at 
the front base of the units. It’s obvious that 
HP went out of its way to meet (and even 
outdo) the stringent FCC Class B stan- 
dards. 

One megabyte of 100-ns. 256-kilobit 
SIMM modules comes standard in the 
RS/20, although the evaluation unit had 
2MB. The RS/25c workhorse comes 
standard with 1MB of 80-ns. DRAMs in 
1-megabit SIMMs, but our evaluation unit 
had 4MB. Both the RS models and the 
QS/16 are expandable to 16MB. 

Both RS processor/memory cards sup- 
port an Intel or Weitek coprocessor and an 
Intel 82385 cache controller rated at their 
respective speeds (20 or 25 MHz). The 
cache controller uses 32K of 25-ns. static 
RAM to achieve zero-wait-state operation. 

A disk-based setup program allows all 
three Vectras to shadow the system and 
video BIOS in a 384K chunk of RAM. An 


| HPCACHE program supplied with each 


system allows you to set up a disk cache 
area of up to 1MB in base, expanded, or 
extended memory. Also included is an ex- 





panded memory manager that lets you em- 
ulate expanded memory with the RAM 
that you loaded onto your system. 

No, none of these new Vectra systems 
is cheap. But their superior engineering 
and top-shelf performance could easily 
convince you that they’re worth the price. 
—Greg Alwang 


HiTECH INTERNATIONAL INC, 
HITECH SAM 3001/386 


What do you think about HiTech Intema- 
tional’s $1,295 base price for its SAM 
3001/386 machine with | MB of RAM, a 
Western Digital hard/floppy disk control- 
ler, a 1.2MB 5%-inch floppy disk drive, 
one parallel and two serial ports, a 230- 
watt power supply, and DOS? Well if you 
like that, how about that same system with 
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The very low price of the HiTech SAM 
3001/386 with a Seagate 43MB hard disk 
drive, VGA adapter and monitor, and 

| 2MB of RAM can’t be beat. The unit lacks 
cache RAM and memory Interleaving but 
still manages decent speed. 


an additional megabyte of RAM, a Sea- 
gate 40-millisecond 43MB hard disk, an 8- 
bit VGA adapter, a VGA monitor, and an 
80287 math coprocessor—all for $2,895? 

We're not talking 386SX, either. The 
SAM 3001 has an honest-to-goodness In- 
tel 80386-16 chip—real 32-bit goods. The 
motherboard is by American Digicom (un- 
der license from Micronics), one of the 
standards in the business; the BIOS is 
Award’s. The standard 2MB memory card 
uses 100-nanosecond, static-column 256- 
kilobit DRAM chips, but you can install 
8MB worth of |-megabit chips on each of 
two 32-bit memory cards to get 1|6MB. 

The unit isn’t equipped with the fastest 
coprocessor in the world. But if you really 
want a top-of-the-line math sor, 
Compag will sell you a Weitek for $2,599, 
suspiciously close to the price of the tested 
SAM 3001 system. If you can’t live with 
the 8-bit VGA adapter, you can replace it 
with a faster VGA system. 

And yes, the hard disk is only a43MB, 
40-ms. Seagate ST-251, the kind almost 
everyone puts into AT clones, But here’s a 
simple trick that quickens its pulse rate: in- 
stead of partitioning it as one drive, divide 
it into two roughly 20MB partitions. Lo 
and behold, 28-ms. performance with a 
40-ms. drive! 





Connect to GenlTech 


YOUR NETWORK SPECIALISTS! 


Deer Friende, 
Since 1982, GenTech 
has provided our 

customers with the 
finest 8088, 286 and 
386 compatibles We 
are also distributors of 

some of the finest name 
brend herdwere and 
software products. Give 
our knowledgeeble 
representetives e cell. 
We'll be glad to help. 


GENTECH 386-20 


© 80386-20 Processor, 20MHZ, OWart state 

* 1MB RAM exp. to 9MB on Motherboard, 

* 80367-20 support, 22.5 on Norton’e Benchmark 
* Phoenm Bios, Built in Hard Disk Set-up 


GENTECH 286-20 $1199 


© 80286 Processor, 20Mhz Clock, 0/1 Wait state 
© 1MB RAM exp. to 2MB on Motherboard 

© EMS 4.0 Or. 80287-10 Support, Phoenix Bioe 
© Norton 23, Landmark 26.7 MHZ 


GENTECH 286-12 $829 


* 80286 Processor, 12/6Mhz Clock, 0 Wait state 

« 512K RAM exp. to 16MB using 100ns 256K D RAM 
* 8 slots upgradable to 1MB on Motherboard 

© Standard bios, built4n hard disk set up 


GENTECH Turbo XT-10 $479 


# Nec V-20 CPU processor, 10/4 77 MHZ switchable 
© 512K RAM exp. to 640K on motherboard 

* Rates 4.0 on Norton Scala, 84 

* One 360KB Flopy Drive, ser/periciock 

All our 286 and 386 systems include 1 44MB or 
1.2MB floppy drive, dual floppy/nard drive 

controller, 200 Watt power supply Dual sene! and 
Paratlel ports, and 101 key enhanced keyboard 





OPTIONS 

MONOCHROME SYSTEM $139 
EGACOLOR SYSTEM. . $479 
VGACOLOR SYSTEM $545 
VGA MONO SYSTEM $319 
30MBCOC Full Height. $269 
40MB ST2S0RP For XT WiCont $309 
40MB ST-251-1 28me . $399 
70MB MAXTOR 28ms donc $599 
1SSMBMAXTOR ESDi Cont .. $1500 
MATRIX 


XT $12K 1 Drive 
XT 40MB 
286 12Mhz 40MB 


286 12Mhz 70MB 
286 20Mhz 40MB 
286 20Mhz 70MB 
286 20Mhz S9OMB 
386 20Mhz 70MB 
386 20Mhz 90MB 


1 1 e SS 
Intemational inquiries Welcome 
FAX: 401-732-5518 


OMICRON 


2400 Baud 
External Modem 


$129 


MAXTOR 
HARD DISK 


90MB SCSI 








FREE GIFT 


'W/$500 + Purchase 


64K 150NS 





® QUALITY SERVICE & SUPPORT 

e KNOWLEDGEASLE STAFF 

e LOW PRICES 

* 30-DAY MBG ON GENTECH SYSTEMS 


VISA, MC, COD, CORPORATE PO ACCEPTED 


217 Broadway Sue 615 NY NY 10007 


8 Seniech 


Active Hub. $219 
Passive Hub .$39 


NETWORK 
Interface Card 
For Arcnet 







ARCNET 


Tell us what you want. 


GenTech has over 
2,000 items in its 
multimillion dolier 
inventory. Just because 
you don’t see it here 
doesn’t mean we don't 
heve it. Give us a cell 
You'll be pleasently 
surprised. 





NETWORK STARTER KIT....... . $975 


INCLUDES NOVELL ELS 4 USER SOFTWARE, 
4 ARCNET CARDS, CABLING & PASSIVE HUB. 


COMPUTERS 
AST RESEARCH 
NEWI!! BRAVO 286 8MHZ W/O DR $789 
Premium 286, Mod 70 512K RAM 2 $1189 
Premium 386, Mod 300 / 300C $2759/2799 
COMPAQ COMPUTER 
LOWEST PRICES!! ALL MODELS $Call 
HEWLETT PACKARD 
HP VECTRA ES/12Mod10 $1719 
HP VECTRA RS/20C Mod100e $4999 
HP VECTRA RS/25C Mod 100e $6789 
LASER PRINTERS 
BROTHER HL-8e Laser Printer $1799 
wiiMB of RAM, 25 Fonts, PC Editor's choice 
HEWLETT PACKARD 
LaserJet I LaserJet ilD . $1699/2879 
DeskJet/PantJet $559/1029 
MATH CO-PROCESSORS 
(LOWEST PRICES!!) 
NEW!! NEW!! 80387-SX $329 
80867-3/8087-2 . $89/129 
80287-6/80287-10 $142/239 
80387-16/80387-20/80387-25 .... .. $379/429/539 





) 


| STORAGE DIM INT 90MB HARD DISK KIT FOR SEM) $899 | 
EVEREX 60 EXT TAPE BACKUP FOR MAC SE/I $859 
SEAGATE 277N SCS(G0MB) W/UNIMAC SOFTWARE $579 | 





SCANNERS /DIGITIZERS 
HP Scanjet Plus . 


PLOTTERS 

HEWLETT PACKARD 

HP 7440A/7475A Plotter . . 
HP 7570A Draftpro Plotter 
HP 7550A Piotter 


CUSTOMER SERVICE 


401-732-5556 


ORDER ONLY 


800-NET 0286 
FAX NO, 
401-732-5518 


$1129 


$950/1349 





Add 2% for COO Minimum PO $500 Prices subject to 
chenge Return euthonzelion required for delectwe 
merchendise All returned non-deteclive merchandise 
subject fo 20% resiocking charge 
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MODEST SPECS, GOOD SPEED 
The SAM 3001 nuns its expansion bus at a 
safe 8 MHz, so go ahead and add AT-com- 
patible cards without worry. If you really 
need to slow down, simultaneously hit the 
Ctrl-Alt-Minus keys to cycle CPU speed to 
8 or 6 MHz. There isn’t any cache memory 
or even memory interleaving, though you 
can shadow the video and BIOS ROM, 
blocking off the top 384K of RAM. The 
system runs constantly with one wait state 
to avoid outrunning the 100-ns. chips. 
Funny thing, though—even with these 
modest specs, the SAM unit scores pretty 
well, landing in the middle of the 16-MHz 
pack on the PC Labs benchmark tests. 

The keyboard is an unresponsive Key 
Tronics 101-key enhanced unit. So if 
you'd like some liveliness, put this one on 
the shelf and buy a replacement. That’s the 
only change I’d make if I bought one of 
these systems. 

The only real drawback is a more limit- 
ed warranty policy than you get from most 
other mail-order vendors. HiTech Interna- 
tional warrantees everything but the hard 
disks for a year; the hard disks get only 90 
days. HiTech also won’t pay for shipping 
sickly systems either to or from its San 
Jose, California location. On the other 
hand, it does offer a 30-day money-back 
guarantee—the mail-order dealer's credi- 
bility move. 

Some people may say that if the SAM 
3001 can meet your needs, you don’t real- 
ly need a 386, a 286 might serve you just 


Biker FILE 


HiTech SAM 3001/386 

HiTech International Inc. 

712 Charcot Ave. 

San Jose, CA 95131 

(408) 435-8827 

List Price: With IMB RAM, 1.2MB 5¥%- 
inch floppy disk dnve, $1,295; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$1,895; with VGA monitor, $2,650; with 
2MB RAM, 43MB hard disk, 80287-10 co- 
processor, $2,895. 

In Short: Dollar conscious? Look here. Un- 
fortunately stingy warranty policies, but 
maybe that's why they can price these stan- 
dard components so cheaply. 

CIRCLE 642 ON READER SERVICE CARD. 


fine. But golly, a real 386 that performs 
pretty well for just a few hundred dollars 
more than an AT compatible? Why not go 
for it? —Bruce Brown 


Ip Corp. 


IBM PS/2 MODEL 70-E61 
IBM PS/2 MODEL 70-121 
IBM PS/2 MODEL 70-A21 


Tailored to a mere 542 by 14 by 16% inch- 
es (HWD), IBM’s PS/2 Model 70 ma- 
chines are living proof that power doesn’t 
have to come packaged inside a huge case. 
The 70-E61, 70-121, and 70-A21 systems 
may be a little short on drive and slot 
space, but you do get fast 386 processors, 
room for plenty of memory, and lots of 
standard features in boxes that won't eat up 
your desk space. 

The Micro Channel-based, small-foot- 
print machines range from a $5,995 base 
price for the 16-MHz 70-E61 to $7,995 for 
the 20-MHz 70-121 to $11,295 for the 25- 
MHz 70-A21. In the E61, that price in- 
cludes IMB of RAM and a 60MB hard 
disk; the RAM and storage space are dou- 
bled in the 121 and A21 systems. Other 
standard components in each unit include 
one parallel and one serial port, a mouse 
port, a 34-inch 1.44MB floppy disk 
drive, a built-in VGA adapter, a 132-watt 
power supply, and three expansion 
slots—two 32-bit and one 16-bit. All three 
slots are empty and available in the stan- 
dard units. 

IBM makes everything in these com- 
puters: motherboard, BIOS, floppy and 
hard disk drives, controllers, video adapt- 
ers, and monitors. The only non-1BM la- 
bel is on the Intel processor chips. 

The Model 70s weigh in at 21 pounds 
each, including the standard 101-key En- 
hanced-style keyboards. You may quibble 
with the key arrangement, but it’s hard to 
argue with the feel, even though IBM has 
| backed off a bit from the clicky respon- 
siveness of its original XT and AT key- 
boards. 





| PS2, MODEL 70-E61 The IMB of 100- 
nanosecond RAM that comes standard is 


located in SIMM packs on the mother- | 
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board, which can accommodate up to 
6MB. Thirty-two-bit system memory can 
be brought up to 16MB by adding 1OMB 
more onto a memory expansion card. 

The E61 doesn’t use shadow or cache 
memory, but speed is helped by the inter- 
leaved RAM. The default is zero wait 
states, but you can adjust that to two wait 
states by changing the interleaving factor 
with software. On this system, as well as 
on the other models, the expansion bus 
runs at a straight 10 MHz. 

Although there was no math coproces- 
sor in the test unit, the E61 will accept an 
80387 chip. Our test configuration includ- 
ed ail the standard equipment, as well as an 
extra megabyte of RAM and an 8513 VGA 
monitor. With DOS 4.01 (IBM no longer 
sells DOS 3.3), the price of the configured 
system rose to $7,690, 

A look at the E61’s scores on the PC 
Labs benchmark tests reveals roughly av- 
erage times in its class of 16-MHz 386 ma- 
chines, with stronger performance in the 
Extended Memory and DOS File Access 
(large-record) tests. 


PS. MODEL 70-121 The faster 20-MHz 
70-121 is similar to the 16-MHz E6} in 
many respects: it uses the same mother- 
board, defaults to zero wait states, and 


Nearly everything on the three versions 
of the small-footprint IBM PS/2 Model 70 
Is IBM-made. The 25-MHz PS/2 Model 
70-A21 has an Intel cache controller and 
64K of 30-nanosecond cache RAM to 
help it achieve top memory benchmark 
scores. 





five stars to our 
ppslmodern/andltor. 
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Registered Trademarks: OKIDATA, Oki America, Inc., 
Marque deposee de Oki Amenca, Inc. 

Trademarks: PC Digest, National Software Testing 
Laberatories, Inc; PC World, PC World Communi- 
cations, Inc. 





OKIDATA introduces a line 
of PC modems that run so cool 
they’re guaranteed for 5 years. 


Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 


That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat—and consumes 50% 
less power—than the leading brand. Which is why we 
back our modems twice as long as they do. 


But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 


We have over a century of experience in telecommuni- 
cations all over the world. And you'll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 


To see our new ‘‘cool machines” in person, visit your 
OKIDATA dealer. Or call 1-800-OKIDATA for the name 
of the dealer nearest you. 
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OKIDATA 


an OK! AMERICA company 
We put business on paper. 
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When IBM constructed its first 25-MHz 
computer, the PS/2 Model 70 8570-A21, 
the company squeezed the components 
into a desktop case with only three ex- 
pansion slots. Whatever happened to the 
floor-standing, 8-slot, 25-MHz power- 
house that everyone expected to see as a 
successor to the floor-standing 20-MHz 
PS/2 Model 80-311? 

At the time of this writing, IBM 
hadn’t announced any new 25-MHz ma- 
chines. But Advanced Logic Research 
was showing off its own version of what 
such a machine might look like. 

The ALR MicroFlex 7000 is the first 
floor-standing 25-MHz computer to use 
IBM’s Micro Channel architecture 
(MCA). Until now, the very few MCA 
clones released have been Model 
70-style desktops, like Tandy’s five-slot 
5000MC, and similar machines available 
only in Europe. ALR’s MCA mother- 
board sports eight expansion slots: three 
32-bit and five 16-bit. Like IBM’s Micro 
Channel computers, ALR puts VGA on 
the motherboard, but ALR goes beyond 
IBM’s 640 by 480 VGA resolution to the 
new Super VGA standard of 800 by 600. 


MORE IMPROVEMENTS Like 
1BM, ALR puts 2MB of 32-bit, 80-nano- 
second RAM on the motherboard; you 
can increase memory to 16MB by install- 
ing the same kind of SIMMs that IBM 
uses. Also like IBM, ALR puts 64K of 
cache memory on the motherboard and 
controls it with the Intel 82385—but 
ALR supplements this with an advanced 





does not support shadow or cache memo- 
ry. While the system will accommodate 
the same amount of RAM (divided in the 
same manner between the motherboard 
and 32-bit add-in card), the memory chips 
are rated at a faster 85-ns. to keep up with 
the 20-MHz clock. 

Unlike its 16-MHz sibling, the test con- 
figuration came with with the addition of 








AR’s MIcROFLEX 7000: 
Everytuinc You WANTED INTHE Monet 80 
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ALR MicroFlex 7000 
Advanced Logic Research Inc. 
9401 Jeronimo Rd. 


Irvine, CA 92718 
(714) 581-6770 

(800) 444-4257 

List Price: Model 12021 , $9,499; Model 
300A21, $14,750 (prices not yet finalized). 
CIRCLE 410 ON READER SERVICE CARD 





version of its proprietary cache-control 
circuitry. ALR also supports the 80387 
coprocessor, but lets you install a Weitek 
chip as well. 

When the MicroFlex 7000 hits the 
streets, you'll be able to buy it in two 
configurations. The $9,499 Model 
120A21 (prices are subject to change by 
the time the product is released) sports a 
120MB ESDI hard disk drive and a con- 
troller that includes a 32K hardware disk 
cache—something IBM doesn’t offer. 
The $14,750 Model 300A21 is identical 
except for a 300MB ESDI hard disk. 
Both machines include a 1.44MB 3'4- 
inch floppy disk drive and IBM-compati- 
ble serial, parallel, and mouse ports on 
the motherboard. 

ALR’s tower case looks like a less- 
well-finished version of IBM’s case for 
the Model 80. On a flimsy-looking top 
panel, ALR has added a brightly flashing 
LED display that gives you a graphic in- 
dication of the rate of **hits’’ achieved by 













an 80387 coprocessor. Adding on a VGA 
monitor and DOS brought the list price up 
to $9,540. 

The 70-121 is a moderate performer in 
the 20-MHz 386 group; its only outstand- 
ing performance was in our Extended 
Memory benchmark tests. Even so, the 
performance jump over the 16-MHz E61, 
as well as the extra megabyte of memory 
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the hardware cache. 

As audio manufacturers discovered 
when they started putting them on stereo 
amplifiers, flashing LEDs are boffo in 
the salesroom. But when you get them 
back to the office, you find that the fasci- 
nation quickly wears off—and they’re 
distracting. A few computers used by PC 
Magazine editors have similar displays, 
and in nearly every case the high-tech 
LEDs are covered by a low-tech Post-it 
note. 


ONE HITCH, ONE MYSTERY = Clon- 
ing the MCA tums out to be trickier than 
cloning the classic AT bus. The unfin- 
ished test sample of the MicroFlex 7000 
that ALR sent to PC Labs didn’t work 
with IBM’s 8514/A video adapter, the 
only available expansion card that uses 
the special video extension on one of the 
Micro Channel slots. ALR promises to 
fix this problem before releasing the 
computer for sale. 

One mystery still to be resolved is 
whether Micro Channel clones can be 
upgraded in the way IBM’s Micro Chan- 
nel machines apparently can be. Recent- 
ly IBM revealed that existing MCA 
motherboards have unused circuitry that 
can be ‘‘awakened”’ with a forthcoming 
hardware upgrade. IBM promises im- 
proved performance for all its existing 
MCA machines. 

Can MCA clones make use of a simi- 
lar upgrade? That’s the $9,499 question 
raised by ALR’s MicroFlex 7000. 
—Edward Mendelson 


and additional hard disk space that come 
standard, make the 121 worth the extra 
$2,000, if you have it. 


IBM PS/2 MODEL 70-A21_ At a base 
price of $11,295, IBM's flagship 25-MHz 
machine is $3,300 more than the 20-MHz 
121 base unit. For the extra money, you 
get a motherboard that can take up to 8MB 
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The Affordable Rou 
to Unbridled Power. | 


We've never believed that power 
belongs in the hands of the few. 














When the latest 80386 and 80286 micro- 
processors were first introduced, many 


dismissed them as a high-priced extrava- 
gance with limited appeal to most business 
users, These recent additions to our fine line 
of computing systems prove them wrong. 


For the price of yesterday’s computer, you 
can now own a 386 or 286 system that 
handles the demands of today’s new power 
software with amazing ease, making even 
complex applications easier. 


Standard features inciude: 

© CompuAdd INTEGRATOR™ 
productivity software packaga 

* Choice of 5.25” 12MB or 35” 
1.44MB diskette drive 


© Duel diskette/herd drive controllar 





CompuAdd 386/25 

© 80386 processor running at 
25MHz or 8MHz softwere- 
selecteble system speeds 

© 0 wait steta (S2KB cache 
memory) 

* 32-bit high speed RAM board 
with IMB RAM axpands to 
16MB (384KB reserved) 

¢ System and option ROM 
shadowing 

* ROM-based setup 

© Six 16-bit and ona &-bit axpan- 
sion slots 

© Meth coprocessor aupport for 

| 80387 or Weitak 

| © 288 on Norton's SI Benchmark 


40 tast $2895 


386/25 System MGA EGA VGA 
40MB $3,449 $3799 $3999 
80Me $3695 $4,045 $4,245 



















To Order 
In The US. 
Call Toll-Free: 









¢ integrated Drive Electronics (IDE) 
fixed disk drive interface 
* Two serial ports and a parallel 
rt built-in 
¢ Enhanced 101-key keyboard 


CompuAdd 386/20 

© 80386 processor running et 
20MHz or 8MHz software- 
selectable system speeds 

* 0 wait state (832KB cache 
mamory) 

© 32-bit high speed RAM board 
with IMB RAM axpands to 

; 16MB (384KB reserved) 

¢ System and option ROM 
shadowing 

* ROM-based setup 


¢ Six 16-bit and ona &-bit axpan- 
sion slots 

© Meth coprocassor support for 
80387 or Weitek 

® 23.0 on Norton's SI Benchmark 


40 test 


$2295 


386/20 System MGA EGA VGA 
40MB $2849 $3199 $3399 
eomMe $3005 $3445 $3645 


800-666-1872 


Customer Support: 800-999-9901 


International: 512-258-5575 
Ls : - ' 


Fax: 512-250-5760 





CompuAdd 286/20 


© 80286 processor running at 
20MHz or 8MHz switcheble 
system speeds 

* 0 weit state (four-wey interleave) 

© 1MB RAM expandabla to 5MB 
(384KB reserved) 

* RON-based setup 

¢ Six 16-bit end two &-bit expan- 
sion slots 

© 80287 math coprocessor 
support 

© 20.4 on Norton's SI Benchmark 
40 test 
(22.5 rating with 2MB memory 
and four-way interlaave) 


$1695 


286/20 System MGA EGA VGA 
40MB8 $2,249 $2599 $2,799 
$2.495 $2,845 $3,045 





CompuFidd} 


12303 Technology Blvd. 








CompuAdd 286/16 

© 80286 processor running at 
16MHz or 8MHz switchable 
system speeds 

* O wait state (four-way interleave) 

* 1MB RAN expendable to 5MB 
(384KB reserved) 

* ROM-besed setup 

* Six 16-bit and two &-bit expan- 
sion slots 

® 80287 math coprocessor 
support 

* 160 on Norton's S| Benchmerk 
40 test 
(18.0 reting with 2MB mamory 
and four-way intarleave) 


$1495 


286/16 System MGA EGA VGA 
$2,049 $2399 $2,599 
$2,295 $2645 $2,645 











Austin, Texas 78727 ' 
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Executive Starter Kit™ 
The Executive Sterter Kit feetures 
CompuAdd'e 386/16, praised by 
PC Megazine as "Yet enother respect- 
able performer . . . filled with high- 
quality components, inctuding a 
speedy herd drive.’ 
ms includee: 

me uAdd 386/16 computer running 
at al Hz or 8BMH2; 0 weit steta 
(pege-mode), 1MB RAM expandable 
to 4MB (3B4KB reserved for BIOS): 
5.25” 1.2MB diskette dave, 40MB 
herd drive (or upgrede, see chert); 
five 16-bit end two 8-bit expansion 
slots; 80287 meth coproceesor sup- 
port; and choice of AT-style, 5151, or 
anhanced 101-key keyboard. 


Monochrome monogrephics monitor 
or upgrada to EGA or VGA cotor 
video. 

Epson’ LX-800 printer with multiple 
type styles, 180cps dreft and 30cpe 
neer letter quality 


Accessories end eoftware including 
paper, printer cable, ten diskettee end 
CompuAdd INTEGRATOR™ program/ 
file manager, cardfile database, 
calender, calculator, text editor, 

end PC-FullBek™ software, plus 
Com; rene MS-DOS’ end 


“$2695 


EGA VGA 
$3095 $3245 
$3265 = $3415 

























Hard Drives 
40MB $2695 


$2885 













Professional Starter Kit™ 
Our best selling kit. The CompuAdd 
286/12 1e 6 popular entry-level com- 
puter for the business environment 
due to ite low price end 286 
performence. InfoWorld eeid of 

the 286/12, "The system combines 
high epeed end a low price for a 
very good vetue." 


Kit includes: 

CompuAdd 286/12 computar cunning 
et 12MHz end 6MHz, 512KB AAI! 
expandable to 1MB; 5 25" 12MB. 
diskette drive: 20MB hard dive (or 
upgrede, see chert); eight expansion 
slots; meth coprocessor support; and 
choice of AT-style, 5151, or enhanced 
101-key keyboard. 


Monochroma monogrephics monitor 
or uparede! to EGA or VGA color 


eon LX-800 printer with tractor! 
friction paper feed, printing 180cps 
draft and 30cps near letter quality. 


Accessories and software including 
peper, printer cable, ten diskettes and 
CompuAdd INTEGRATOR 
program/fite manager, cardfile 
detabase, calender, calculetor, text 
editor, end PC-FullBek softwere, plus 
CompuAdd MS-DOS end GW-BASIC 


$1595 


MGA 
$1595 
SI71S 


Hard Drivea 
20MB 
40MB 


EGA VGA, 
$1945 $2145 
$2065 $2265 





RETAIL OUTLETS 
Enjoy CompuAdd prices 
in a hands-on atmosphere. 
More stores opening soon! 
Austin * Dellee * San Antonio ° Fort 
Worth * Phoenix ° El Paso * St. Louis * 


Oenver * KansaeCity ° Atlenta « 
Chicago * Miemi ° Baitimora * 
Boston * Newark + Detroit ° 


St. Paul * New York * Philadelphia « 
Orlando » West Palm Beech 














Instant Computing Without the Guesswork. 
We've matched up three of our most popular com- 
puters with all the software and accessories you'll 
need to start computing today. Complete with a dot- 
matrix printer! 


Career Starter Kit™ 
Aworkhorse system based on the 
trusty Turbo/10, a PC World "Best 
Buy.” Perlect for students or home 
users. 

Kit includes: 

CompuAdd Turbo/10 computer 
tunning at 10MHz and 4.77 MHz; 
640KB RAM, 5.25” 360KB diskette 
drive, diskette drive controller; eight 
expension slots; meth coprocessor 
support; end choice of AT-style, 5151, 
or enhanced 101-key keyboard. 


Monochroma monogrephica monitor 
or upgrede to EGA or VGA color 
video. 


Star Micronics NX-1000™ printer 


with multiple type styles, 120cps draft 
end 30cpe near letter quelity 


Herd Drive upgrede increases your 
system cepecity with en optionel 
20MB hard drive. See the chert 
below. 


Accessorlaa and eoftware including 
peper, printer cable, ten diskettes end 
Zen software peckage with ZenWord™ 
ZenCale™, and ZenLink™”. Plus 
CompuAdd MS-DOS and GW BASIC, 
PC-FullBek software with optional 


“$929 


EGA VGA 
$1279 $1479 
$1529 $1729 


Hard Drives 
No Hard Drive 
20MB 


$929 
$1179 


AWARD-WINNING 
CORPORATE SUPPORT 
AND SERVICE 

“CompuAdd is serious about 
selling to corporations, and it's 
got the demonstration, training, 
Support, and service policies to 
Prove it.” 
—Russ Lockwood 
Personal Computing 2/89 


— a 











Accessories 


Added savings on a select 
number of popular computer 


| essentials. 


Copy Holders 
Ove" x11” 

with 
stend 


$9.95 
8%" 1" 
with 
edjuetebla 
erm $9.95 
19” x12” with stand . 
19” x12” with adustable 
arm. (Reg. $24.95) 


Tool Kits Special! 
Soldering 
Tool Kit 
includee chip 
inserter, 
extractor, 
entistatic 

wrist strap, 
coiled ground 
cord, soldering 
iron, desolder- 
ing tool, solder 
toote, pliers, 
end clippers in 
a vinyl case. 
(Reg $35) Now Only 





$18.95 
$13.79 










$24.95 


Data-Vac’ 
_ Vacuums 


Data-Vac hes three attachments, 
19” flexible hose, five vecuum 
bege (Reg. $49) .$39 
Deta-Vec/2 hes triple filtration, 3' 
flexible hose, seven attech- 

mants, extre filter, two bags $89 


&-~ Diskette Files 
Fite boxes for 5.25”, 
holds 100 diskettes, 


with lock $4.79 


File boxes for 
525” boxes 
holds 120 
diskettes, 
P = 0 $7.95 
lle case for 3.5”, holds 
: $9.95 | 


- 


Nicos 


disks with lock 

eecceei: : 
Surge Suppressors 
RS-232 for senal ports . . $6.95 


6-outlet with circuit breaker $12.95 
6-outlet with indicetor light $14.95 | 


6-outlet with noise filter $16.95 | 
4-outtet with light and 
|_EMLAFI filtration $17.95 















































Powerful Alternatives 


Computer Systems 


The good news continues. Six times recognized by the 
industry for design and manufacturing, CompuAdd 
has a solid reputation for computer excellence. Consider 
these low-priced business- 
class PCs designed to make 
short work of tall orders. 
Each is a recognized value- 
leader, with an unmatched 
combination of superb power 
and performance. Perfect for 
a business or home system. 


CompuAdd 386/16 CompuAdd 286/12 | | CompuAdd 286/10 | | CompuAdd Turbo/10 | 
* 80386 processor running at * 80286 processor running at * 80286 processor running p=—>4)|_ ‘| © 8088 processor running mao 
16MHz or 8MHz, 6MHz, 12MHz or 6MHz switchable | at 10MHz or 6MHz, ‘| | at switchable 10MHz 


or 4.77MHz software- 4 
selectable system : switchable system x or 4.77MHz speeds 












speeds | Speeds ‘ | * 640KB RAM 
© 512KB RAM expandable 2 | ¢ 5.25" 360KB half-height, 
— to 1MB dual sided diskette drive “™* 
© 1MB RAM expandable to 4MB * Choice of 525° 1.2MB or ® Choice of 5.25" 1.2MB or * Dual diskette disk controller 
(384KB reserved for BIOS) 35” 144MB diskette drive 35” 1.44MB disketie drive board 


* Choice of 525° 1.2MB or ji i! ® Dual diskette/hard drive 
35” 1.44MB diskette drve controller 


| © Eight XT-compatible expansion 
: A slots 
* Dual diskette/hard drive i i | © Six 16-bit and two &-bit | | © 8087 math coprocessor support 








controller Sj 5 
s : , expansion siots | © Front panel display with keytock, 
Ee a eo ee ere * 80287 math coprocessor | reset button, turbo button, plus 
© 80287 math coprocessor support support | | LED indicators 
support * Choice of enhanced 101-key, * Choice of enhanced 101-key, 
* Choice of enhanced 101-key, AT-style, or 5151 keyboard | Af-style, or 5151 keyboard 
AT-style, or 5151 keyboard * 137 on Norton's SI Benchmark © 9.4 on Norton's SI Benchmark | 
© 176 on Norton's SI Benchmark 40 test 40 test 


“$1895 $995 $895 | $595 


306/25 System MGA EGA VGA 286/12 System WGA EGA VGA i MGA EGA vaA | Turboio System MGA EGA VGA 
40MB $2,449 $2,799 $2,999 20MB $1399 $1699 $1899 20MB i200 sisce $1799 || | |NoHad Ome $729 81079 $1,279 
80MB $2895 $2045 $3245 ome $1579 $1873 $2979 40MB $1429 $1779 $1973 20MB $999 $1349 $1549 | 











rc 
















H. d D * .~ Hardworking hard drives for Th) PEFULLBRK” 
ar rives your computer include mounting SF backup solteare Suggested List Poe 
hardware and fully-illustrated installation manuals. | Swot $59.95 
Drives over 30MB come with partitioning software. iy. 1908 | (CQ)WESTLAKE DAIA 

® FlashCards SS Seagate @ MiniScride 
| ical © Quality hard dnves ; oa 
) ee © Controfer card For ATs and Compatibles For ATs and Compatibles 
| Pe ee 20MB (65ms) $219 43MB (25ms). . .... $459 
oe oy 40MB (28ms). . . $439 71MB (28ms) 
FlashCard-20™ . _. $279 80MB (28ms)...... . $669 New Low Price!.... . 
FlashCard-30™ .._. $309 |For XTs_ and Compatibles For XTs and Compatibles 
FlashCard-49™ 20MB (65ms)......... $289 20MB (65ms)........-. 
New Low Price!.... ....$499 | 30MB (65ms)......... $310 40MB (Gims)..........$ 
ON-SITE SERVICE To Order In The US. 
Ask for CompuAdd’s extended On-Site Call Toll-Free: 


warranty for next-day service in 260 Compufidd 
i aNcnncesi hopes conto estes 800-666-1 872 CO mp OR | mon 


over the phone, we'll fix it in your office 
the next business day. Cover your Customer Service: 800-999-9901 
system for only pennies a day. international: $12-258-5575 Fax: 512-250-5760 12303 Technology Blvd. Austin, Texas 78727 












360KB 5.25” diskette 
drive for the XT (black) 


360KB 5.25” diskette 





drive for the AT (gray)... .. $109 

720KB 35" diskette 

drive for the the XT (black)... .. $109 

[al 720KB 35" diskette drive 
for the AT (gray) 

AMR ee 

Electronics 


Switch Boxes 





ABCD (4/1). . $33 
Automatic 
Serial (4/1)....... ; $75 
Serial (8/1) . 
Parallel (4/1) 


Parallel (B/1).............. $99 | 





Buffers 
64KB (1/1) (Reg. $79)... $64.99 
64KB (2/1). . $99 | 








You will be satisfied or 
ship your system back 
to us within 30 days 
for refund of purchase 
price. Plus, one year 
free service at our 
Austin facility on hard- 
ware defects. 









Quality Enhancements 
Diskette, Drives es 


> CompuAdd poeta Monitors 





CGA 


Pointing Devices 
Logitech” HiREZ Mouse 


with 320 dots per inch screen ......... 
resolution capabilities. 
Bus interface. . ....$109 | EGA 


CompuAdd Serial Mouse 
features Dr HALO™ III, EGA monitor 
pad, and pocket ...... 
Genius Digitizer Tablet 
Provides resolutions up to 1000 
lines per inch on a 12” x 12” 


HALO Ill software 309 
Mach Ill Joystick ..... $35 
1.2MB 5.25” diskette drive $109 
for the AT (gray) .......... 
to Modems 
1.44MB 35" diskette 
drive (gray). ........0.... $135 200 pal = 
ee f ...... $69 Amdek 432W monochrome 
b: monitor with flat 
5. "200 ud Computed _... $89 and tilt/swivel..... 0.02... $220 
—— | Everex Evercom™ Color VGA 13” analog 
= 1200 baud (internal) ..... .. $89 monitor................. $515 
" _ Hayes Smartmodem™ 1200B Zenith 14" Color VGA 
1200 baud (intemal) ....... $299 640x480................ $759 


Hayes Smartmodem 1200B 





a One Year of Toll-Free 


| Technical Support 
30-DAY 





You’re always just a 1-800-number away from 
expert advice on hardware problems, con- 
figuration questions or software support. 





That’s the kind of service that has earned 
MONEY BACK | us Personal Computing’s 1989 award as a 
GUARANTEE | gop fen Mait Order Firm. 








Monographics 
Flat screen monitor 










































. $95 
. $109 


Amdek* 210A monitor 
12” nonglare screen. ... 


IBM -compatible color 
monitor 13” “ail 


IBM-compatible 13” 





j<. eke - $319 Monitor/Card Combos 
a > gl lu Monographics 12” flat 
a oa 6 ion baud CompuAdd $139 screen with sa a Jas 
E )- monog: ICS Card. ....... 
Gender Changers iad baud CompuAdd $159, CGA ae tence ils 
Male to male (DB9). ..... $4.95 Eceretieoomant : monitor with 640x240 
Female to female (DB9).. $4.95 2400 baud (internal) $149 resolution plus, CGA 
Male to male (0825)... $2.95 | ayes Smartmodem 24008 icscard. . ....., $279 
Female to female as esac | 2400 baud (internal)... ... $449 | EGA 13” IBM-compatible 
(Reg. $6.95) .. 39. Hayes Smartmodem monitor with 640x350 
Male to male (C36)....... $8.95 | 5400 baud (external) . . $469 | resolution, plus EGA 
Female to femate ay graphics card..... ..... $489 
(C36). .... . $7.95 , "3 Jumper Boxes | VG4 13” anatog monitor 
= Pp with 16 out of 256K colors, 
Null Modems (Male to female plus VGA graphics card $695 
Male to male $5.95 4 (Reg. $6.95) saan — 
Male to female 2 3, 
(Reg. $5.95) $3.95 \ Za | Fenilake, sSlfetriole | $6.95 
by erae $5.95 
Testers 
Converters Mini-Tester (M-F) tests for 
| DB9F toDB25M—iswsi(‘(‘(‘ (‘Nt $9 | taulty RS-232 interfaces $8.95 
Parallel to serial | Min-Wiring (DB25M-DB25F) 
(Reg. $45). $3 its custom configuration sci 
Serial to paral ae sas | of the RS-232 interface $14.95 





rreouams 
O4eceseon 


Top Ten Mail-Order 






Printers 


Epson’ LX-800 80 columns, 
180cps draft, 30cps NLQ. . $199 


Epson FX-1050 132 columns, 
264cps draft, 54cps 
NLQ 


Epson EX-800 80 columns, 
300cps draft, 60cps 
NLQ 





Epson LQ-500 80 columns, 
180cps draft, 6Ocps LQ... 


. $305 


Epson LQ-1050 132 columns 
264cps draft, 88cps LQ... $799 


Panasonic 1124 80 columns, 





240cps draft, Sicps NLQ.. $479 








; investmants, track Framework lI .....0 2... 50 
Okidata 390 80 columns — Okidata 321 132 columns, $529 | Yur portolio, PFS: First Choice ......... $95 
270cps dratt, 90cps LQ. ... $570 | 300cps draft, 63cps NLQ. .. $529 | monitor your Symphony’ ........ $449 
Te Nhl danainel Symphony (35”).... .... $468 
saanteaciney j —— Microsoft Works........... $99 
List Pri tt c % 
Cards $149.95 Only......¥ Organizationai 
Harvard™ Project 
Communications Manager 30 .......... $435 
Carbon Copy Plus™ ..... $113 | Tima Lina™........... $288 
Carbon Copy Pius (35")... .$113 | Tima Lina (35") ...... $288 
Compusenss Spreadsheets 
I/O Cards Subscription Kit... ........ $21 we scsoh lease) $339 
ax VO-eer CBA Crosstalk XVI... 2... $103 | | tus 12:3 (Reg. He 
po gag | Video-7* Vega VGA card Smartcom Wo... ee. $87 Guanes oS 
and parallel port........... 9 | ; uattro™ 
XT 1/O senal port, parallal | 640x480 and 800x600 Educational Sideways............... $42 
port, gama port, and resolutions with 16/256K Aige-Blasterl™............ $26 vP-Plannar.. .......... $53 
clock/calendar............ $65 chatine s - - ‘ Math Blastar Pius!™....... 2 Utilities 
ultifunction Cards Reader Rabbit™ .... .... : 

i i GCOpVME RCs ae. cs: i cnet $25 
Video Cards AT Multifunction card ‘isle peg! Seay: $32 FASTBACK Plus. $105 
Monographics card up to with OKB, up to 15MB RAM Financiai FASTBACK Plus (35")...... $97 
720x348 resolution. ...... $49 | expansion, serial, paralial and DAC-Easy™ Accounting .... $59 Norton Commandar........ $47 
Hercules Monochrome gama ports, for Alsand DAC-Easy Light™ .... $42 Norton Utilitias™ Advanced. . $79 
Graphics Card Plus up to compatiblas (Reg. $99). . $85.99 DAC-Easy Payroll™......... $59 | PC-FullBak™............. $49 
720x348 resolution. .... .. $179 | xT Multifunction card Managing Your apy he $129 | PC Tools Deluxa. ........$40 
Hercules™ Color Graphics | with 384KB RAM, parailel port, Quicken’...... ... .$30 
card for AT on a half-size serial port, clock/calendar, Timeslips’ Ill ...........-. $117 | Word Processors 
CONG cs eaters rc 149 | and gama port for PCs or Gram-matik HW™ 2.2.2... .$52 
CompuAdd EGA-480 IBM/ compatiblas. . ......... $199 | Games MultiMata Advantage II" . .$289 
EGA-compatibla card with Memory Cards Flight Simulator ......... .$35 | PFS: Professional Write... .$116 
256KB display mamory.... . $179 y Flight Simulator (35").... . $35 Ci a see a eee On $111 
CompuAdd VGA card MEN-576 with OKB... $35 | Gunship™............. $22 
800x800 resolution, 16/256K EMS XT with OKB ... King's Quest™ iv . . $29 | WordPerfect’ (Version 5.0). $243 
colors, supports IBM VGA, EMS AT with OKB Leisure Suit Larry Goes WordPerfect (3.5”)........ $24 
CGA, and Harcules Intel Above™ Board Plus Looking for Love™ .... .. $29  WordStar’ Professional 





Monochroma graphics.... $220 | with $12KB.............. $455 


that are Affordable 


‘920ps drat, 6Scpe LO... $389 ime Speci Maan 18 Golf....... ..... aa3 
Panasonic 1180 80 columns, ea as Police Quest™ Il.......... 
192cps draft, 38cps NLQ. $199 sy Porter s Scrabble................ $26 
ii bata EMT | Fest Drive... $23 
Panasonic 1595 132 columns, Manager™ t poe 
































integrated Packages rs 






































(Reg. $250) 





“Compuad 


‘We accept MeserCard Vi orders, 

wanes to 0 cas omer ODs ($50 minwmum onder) 
lunonal purchase orders, and wire Iransters. 

10 al purchases for stepping and 


Ccervfied chectes, personal checks 


Service department Prices are sudsect to Rae SST 
GAT KS MA MO. MO NL TX, ond Wi rescarte 20 appropriate loca 
Salen tax Thetycay roney beck puevartae tea nc eccuce than ken & Sheng 
nd handing Open software 1 non-refuadaite 
Corporate and institutional Accounts 


We are dedicated to pronding the professional service you require © kaep your 
pescibnc inte a We accept purchase orders on @ net terms Dams with 

t and 6 Mrmr rule purchase of We prowde a héLume aach 
nical slat to wee os eee i needed Call us loday 


Outside United 8 States: "$i2.25e-5575 







CIRCLE 320 ON READER SERVICE CARD 
= To Order In The U.S. 


Call Toll-Free: € vAdd 
— 800-666-1872 Sa 


Customer Service 800-999-9901 


Internatonat $12-258-5S75 Fax: 512-250-5760 12303 Technoiogy Blvd. Austin, Texas 78727 


= 80386 DESKTOP PCs 


of 32-bit RAM directly and can accommo- | 


date 8MB more on a card that plugs right 
into it; this way, you don’t have to take up 
a conventional expansion slot. 

Unlike the other Model 70s, the A21 
doesn’t use memory interleaving. It 
doesn’t have to, though, since it has an In- 
tel 82385 cache controller with 64K of 30- 
ns. cache memory. 

Our test machine had the standard 
RAM and hard disk configuration. With a 
VGA monitor, DOS, and an 80387-25 co- 
processor, the list price came to $12,925. 

The A21 screamed along with the fast- 
est 25-MHz machines in our memory and 
processor benchmark tests. Drive per- 
formance scores were consistent with 
those achieved by the 20-MHz Model 70, 
and a little below average for a 25-MHz 
machine. 


‘ FaDeieek 


IBM Corp. 
Contact your nearest authorized IBM dealer. 
(800) IBM-2468 





IBM PS/2 Model 70-E6t 

List Price: With IMB RAM. 60MB hard 

disk, 1.44MB 3'-inch floppy disk drive, 

$5,995: with monochrome monitor, DOS 

4.01, $6.420; wth VGA monitor, $6,895; 
with 2MB RAM, $7,690. 

CIRCLE 638 ON READER SERVICE CARD. 


{BM PS/2 Model 70-12 

List Price: With 2MB RAM, 120MB hard 
disk, |.44MB 34-inch floppy disk drive, 
$7,995; with monochrome monitor, DOS 
4.01, $8,420; with VGA monitor, $8,895: 
with 80387-16 coprocessor, $9,540. 
CIRCLE 639 ON READER SERVICE CARD 


IBM PS/2 Model 70-A21 

List Price: With 2MB, 120MB hard disk. 
1.44MB 34-inch floppy disk drive, $11,295; 
with monochrome monitor, DOS 4.01, 
$11,720; with VGA monitor, $12,195; with 
80387-25 coprocessor, $12,925. 

CIRCLE 640 ON READER SERVICE CARD. 


tn Short: IBM’s PS/2 Model 70s combine 
small size, impressive modular design, and 
gobs of power in three pricey computers. 
Youcun't cunnipaters mack, ear 
they come fully equipped anyway. Choose 
your weapon and enter the power-user wars. 
If you believe in Micro Channel architecture, 
these computers are very tempting. 








That’s something to consider, largely | 
because of the major price difference be- 
tween the two systems. It makes sense to 
spring over $11,000 for the A21 only if | 
you must have the highest performance in 
the areas in which it excels; otherwise, the 
decently performing 121 should do nicely. 

There are some other factors to consider 
before plunking down your dollars for any 
of these machines. For instance, you 
should be sure that the size of the hard disk 
drives you get will be enough to cover your 
needs for some time, since you can’t install 
any additional hard disk drives. You also 
can’t add an internal tape backup system to 
a Model 70. 

Secondly, the Model 70s don’t make 
good file servers because they are limited 
by having only three expansion slots in 
each system. Speaking of expansion slots, 
you probably already know that MCA- 
compatible slots won't accept ‘‘normal’’ 
AT- or XT-compatible interface cards. 
MCA-style cards, while on the increase, 
are still relatively few in number. Better 
make sure that any extra interface cards 
you may need to add are available. 


ASPACIOUS OPTION Ofcourse, BM 
does have an altemnative for anyone who 
needs more drives or expansion space than 
the Model 70 dynamos can provide. The 
$10,995 base price of the 20-MHz Model 
80-111 386 system includes 2MB of RAM 
and a 1 15MB hard disk. 

The Model 80 can take an additional 
3%-inch drive as well as a full-height, 5¥%- 
inch add-on drive. The system also accepts 
an intemal tape drive. 

Built into the system board are a paral- 
lel port, serial port, mouse port, floppy 
disk controller, and VGA circuitry. You 
get eight MCA expansion slots— 
three 32-bit and five 16-bit; in the standard 
configuration, only one of them is taken up 
by the ESDI hard disk controller. 

The Model 80-111 doesn’t use a mem- 
ory cache controller but does use inter- 
leaved memory, a performance improve- 
ment that our benchmark tests don’t take 
into account. This system performs about 
on a par with the 20-MHz Model 70-121 
‘but is blows OFT the map by the Model 76- 
A21 with its 25-MHz processor and cache 
memory. 

If you want the extra space and Micro 
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Channel architecture and you have to stick 
with the Big Blue label, the Model 80-111 
is the way to go. But if you’ve ever consid- 
ered purchasing a high-speed **laptop”’ to 
serve as your sole desktop machine, the 
combination of power and small size in the 
Model 70s—particularly apparent in the 
70-12 1—makes them perfect alternatives. 
—Bruce Brown 


Laser Dicirat Inc. 


PACER 386 20 
PACER 386 25 


A look at the identical cases of the Laser 
Digital Pacer 386 20 (base priced at 
$1,961) and Pacer 386 25 ($3,500) may 
give rise to a feeling of déja vu. From the 
outside, these boxes could pass for many 
other 386 clones. A closer look reveals that 
the similarities are more than skin deep, 
yet these machines also have some features 
(not all admirable) that set them apart. 

The Laser Digital computers offer fair- 
ly solid construction; the chassis are made 
of a heavier-gauge steel than systems from 
some other manufacturers. There are sub- 
stantial shields around the two disk bays, 





Laser Digital's Pacer 386 25, like its 20- 
Miz twin, offers solid construction, " 
- courtesy of the heavy-gauge steel. Sub- 
stantial shields surround the disk bays, 
which offer room for five half-height de- 

vices. 








Dont Let Your 
Budget Squeeze 
You Into A 
Slow Printer. 


560 CPS<3,$49/Mo: 


Introducing the perfect match for your budget...OTC’s 
newest high-performance printer—the 560DL. Now, 
your dollars buy more speed than ever before...a full 560 
CPS of power. And what’s more, we also offer an 
attractive leasing option. 

For more demanding applications, consider the 
850XL—our 850 CPS model, a partner with the 560DL 
in setting new standards for price and performance. 


Get The Job Done...Faster! 


+ Spreadsheets * Bar Codes ° Graphics 
» Near-Letter-Quality * Labels 


Speed...Price...And More! 
* Unique Multi-Head Print Mechanism for 








Leasing a printer from Output Built-In Speed and Reliability 

Technology takes the squeeze off * 5to 18.2 Pitch Printing 

your budget. Also Available: * Front Panel Menu Programming (No DIP Switches) 
850XL/850 CPS ¢ EPSON, DEC, and IBM ProPrinter XL Emulations 
Lease For Only $63/Mo: * 532 Bytes or 3.0K Expandable Buffer 

OTC’s LeasePlus Program lets you * Serial and Paralle! Ports 

lease the speed you need at a price * Convenient Front and Bottom Paper Feed 

you can afford. Call today for ail the * Full International Character Set 

details and the name of a reseller Buy or lease the speed you need, and choose from our 


complete line of 560 CPS, 850 CPS, 


300 LPM, 400 LPM and 
600 LPM printers. 


near you! 1_90)-477-4850 









* Based on 60-month lease plan 





ay The 


comonanon = Price/Performance 


E 9822 Montgomery, Suite #6, Spokane, WA 99206 


Toes Ke’ cnc 7 (609) 922-4742 Le aders 


CIRCLE 476 ON READER SERVICE CARD 
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which offer room for five half-height de- 
vices. 

The cases, however, offer access to 
only two of the five drive bays. In these 
days of 5- and 34-inch floppy disks, re- 
movable hard disks, CD-ROMs, and 
streaming tape backup devices, two open 
bays is just not enough. Most units allow 
easy access to at least three bays. 

The Laser Digital motherboard on the 
20-MHz model and the American Mega- 
trends (AMI) motherboard (popular with 
so many clone manufacturers) on the 25- 
MHz unit offer eight slots each. Addition- 
ally, each system has cutouts in the back 
for I/O port connectors. On both test ma- 
chines, these cutouts were taken up by one 
parallel and two serial connectors. The 
surprise came when I discovered that the 
ribbon cables for these ports were neatly 
wrapped with rubber bands inside the case, 
but there was nothing to which you might 
attach them! In effect, the computers came 
without any parallel or serial ports. 





Pe ecct FILE 


Laser Digital Inc. 
1024 Morse Ave. 
Sunnyvale, CA 94086 
(800) 826-4225 

(408) 747-1966 


Pacer 386 20 

List Price: With 2MB RAM, 1.2MB 5%- 
inch floppy disk drive, $1,961; with 830MB 
hard disk. monochrome monttor, DOS 3.3, 
$3,000; with VGA monitor, $3,972. IMB 
RAM upgrade, $360; 60MB tape backup, 
$590; 1SOMB hard disk, $1,495. 

CIRCLE 614 ON READER SERVICE GARD 





Pacer 386 25 
List Price: With 4MB RAM, 1.2MB 514- 
ime tie dete 54 S00P wah POMS 
hard disk, monochrome monitor, DOS 3.3, 
$4,400; with VGA monitor, $5,149; with 
(30MB hard disk, $5,495. IMB RAM up- 
gtade. $360: 60MB tape backup. $590: 
ISOMB hard disk, $1,495. 
CIRCLE 615 ON READER SEAVICE CARD 


















In Short: A poorly designed case, the ab- 
sence of standard ports, and documentation 
that 1s as thin as itis confusing all gang up to 
overwhelm the Pacers’ low prices. Other ma- 
chines offer more consistent quality and val- 
ue for the money than you will find here. 


| MEMORY DESIGN The Laser Digital 
motherboard has an unusual memory de- 
sign: it uses two banks of eight 256-kilobit 
by 4-bit chips, plus another set of eight 
256-kilobit by |-bit parity chips. The 24 
chips add up to a total of 2MB of memory, 
and the motherboard has room for only an- 
other 2MB. To add more RAM, you'll 
have to use a memory board in the single 
32-bit slot. 

The story behind the American Mega- 
trends system board on the 25-MHz test 
system is even more interesting. First off, 
the company says it is no longer selling this 

motherboard, but will instead be shipping 
a similar model from Abacus. The AMI 
motherboard we saw can accept either 
256Kb, I-megabit, or 4Mb DIP chips and 
256Kb or | Mb SIMMs. You can fit a total 
of 8MB of memory on the motherboard 
using four banks each of IMb DIP and 
IMb SIMM packages. If you need more 
RAM, a 32-bit expansion slot is available. 

What's even more intriguing is that our 
test 25-MHz system came equipped with 
only 2MB of RAM, although Laser Digital 
lists 4MB of RAM as standard in the base 
configuration. 

Both computers came with the AMI 
BIOS, which offers setup in ROM that can 
be accessed during boot-up. The Pacer 386 
20 and 386 25 test configurations, priced at 
$3,792 and $5,247, respectively, came 
with large hard disks and Westem Digital 
ESDI controllers, as well as separate flop- 
py disk drive controllers. They also had 8- 
bit VGA adapters and Tatung monitors. A 
manufacturer’s name was not visible on 
the Enhanced-style keyboards, but the feel 
was mushy and unremarkable. 

Even with memory caching, the 25- 
MHz system did not gamer outstanding 
marks on our benchmark tests. In fact, 
both machines tumed in only respectably 
average performances. 

The documentation for these machines 
was their weakest feature. The same man- 
ual came with doth systems and neither the 
motherboard nor other features described 
in it applied to the test units. The 25-MHz 
model did come with a more-accurate sup- 
plemental manual, but imagine the confu- 
sion of a new user trying to divine which 
manual to trust. 

Laser Digital’s prices for fully 
equipped systems may seem attractive ini- 
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tially, but when you look at their less-than- 
flexible expansion schemes, poor docu- 
mentation, and so-so performance figures, 
you must conclude that neither is as much 
of a value as it might at first appear. 
—Alfred Poor 


Leapinc Epce Harpware 
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LEADING EDGE 
MODEL D3 





If you’ve ever owned a Leading Edge 
computer before, the Leading Edge Model 
D3 16-MHz 386 machine will look as fa- 
miliar to you as your reflection in a mirror. 
Like its 8088- and 80286-based predeces- 
sors, the Model D3 is a small-footprint (16 
by 16 by 64 inch HWD), lightweight (35- 
pound) box. Even the documentation 
looks familiar, except this time around you 
get a Microsoft OS/2 reference manual (al- 
though the machine comes standard with 
DOS 3.3). 

The Model D3 does depart from its 
slower ancestors in more important re- 
spects. Inside the identical casing lies a 16- 
MHz Intel 80386 chip (switchable to 8 











































Storage space on the Leading Edge Mod- 
ef D3 Is too limited for it to be a server, 
but home users will appreciate the 65MB 
hard disk, VGA monochrome display, and 
word processor that are included in the 
attractive base price. 















MITAC MPC4000 SERIES 
25 MHz 386 TOWER-SERVERS 


If you are looking for power and versatility in a LAN or 
multl-user server, It is time you looked beyond the obvious 
cholces, Mitac’s new, compact MPC4000 gives leading 
power and expandability at a far more economical! price 
than either of the ‘leaders.’ 

Engineered for your power applications, the MPC4000 is a 
perfect workstation, fileserver or multi-user host, Six mass 
storage device spaces accomodate 3-1/2” and 5-1/4" floppy 
drives, hard drives, optical storage and tape backup — 
More storage capability than any other similar-sized 
desktop or tower system. And cache memory brings 
performance up to a dazzling 


MIPS 68 


CPU 80386-25 
CACHE 32KB 
FAM 1-24MB 

T SLOTS 
DEVICE SPACES eee 
POWER 


TOWER) OE 
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5.8 MIPS, beating even IBM's PS/2 Model 80. 

Mitac’s attention to design is not only reflected in the 
ground-breaking vertical small-footprint shape of the 
MPC4000, but also in details such as both front- and rear- 
panei keyboard connectors which facilitate both on- and 
off-desk use. 

Of course, like the rest of Mitac's complete line of small- 
footprint XT-, AT-, and 386-based computers, the 

MPC4000 is backed by a one-year warranty and our 
technical service hotline 

Available in both 20- and 25-MHz verslons, the MPC4000 is 
the smallest, most powerful, and 
Most versatile choice for all your 
high- power computer needs. 

For complete details, ask your 
local dealer about Mitac’s MPC4000 
or contact us directly at 


800-MITAC-US (648-2287). 


milac 


When reliability is a decisive factor 





Mitac's Paragon senes of small-footprint computers includes XT-, AT- and 386-compatible microcomputers. The Paragon computers are distributed in the 
Iinived States by MicroAmerica, Schweber Electronics, Gates FA, and suthorized Mitac dealers and VARs Canadian distribution is handled by TLS. 





NCA, TOWER, MP, VECTRA, IGM, XT, AT, and PS/2 are trademarks of their respective companies. 
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RIDGES 





With Sysgen Bridge-Files, 
data can get there from here. 
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The problem. 
Your PCs, PS/2s, Toshiba laptops and 


PC compatibles may share the same office. 


But still be worlds apart. 

Different floppy disk sizes and formats 
can yield isolated information islands 
instead of productive work groups. 


The Solution: Bridge-File 5.25 
and Bridge-File 3.5 drives. 

The only complete bridge family in the 
industry, Bridge-Files can get your data 
from here to there. And vice-versa. Your 
different computers will be working with 
common diskettes in no time flat. 

Bridge-File 5.25 gets rave reviews for 


Toshiba® T3100 with NEW Bridge- 
Laptop™ 5,25/T. Work on 5.25” 


=e, 





diskettes with your Toshiba laptops compatibles access 3.5” PS/2 and 
(T3100 and up). Dual capacities of laptop files. Dual 720Kb and 
360Kb and unique 1.2Mb capacity— 1.44Mb capacities. 

more than available from Toshiba! 


= 


its small footprint, ease of use and dual ca- 
pacities. With over 100,000 at work for 
satisfied users, it's a proven best-seller. 
Now your PS/2s, Toshiba laptops and other 
3.5” systems can access your PC files. 
Bridge-File 3.5 lets your 5.25" PCs 
access files from other, 3.5" systems. And 
Bridge-File 3.5 functions as either an 
extemal or internal drive. Make all your 
current information accessible to all your 
computers. 
Omni-Bridge™ 
Controller. 


Control up to four 5.25", ~ 
3.5" and floppy tape drives in any combina- 
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Compaq® Deskpro™ with Bridge- 
File 3.5. Lets all popular PC 









IBM® PS/2™ Model 30286 with IBM PC/AT™ with Bridge-File 

Bridge-File™ 5.25. Now 3.5. With Bridge-File any IBM PC/ 

compatible with DOS 4.0 and XT™ or AT generation computer can 

OS/2™, Give ALL your 3.5" be upgraded to share information 

systems easy access to 5.25” disks. with your newer systems. = ae 
, Dual capacity 360 Kb/1.2Mb * _ LN 
\, access to all files. 


ti = 
CEE ia 





tion. Omni-Bridge makes XT/AT upgrades 
easy — you get access to all your data, twice 
the transfer speed and increased storage. 
And it's economical — at $95, 

Omni- Bridge is too good to pass up. 

For literature or the Bridge-File 


dealer nearest you, call: 
1-800-821-2151 


SYSGEN 


FNC OR PORATED 


Syagen lecorporaied, 336 Gibraltar Drive, Milpitas, CA ae 
peed! Sysgen. Inc, Lh det ou Gracieiirts Seve are 
their respective hol 
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MHz), and 1MB of motherboard 100- 
nanosecond SIMM RAM (expandable to a 
32-bit maximum of 8MB), for $3,795. 


APPEAL FOR THE HOME CROWD 
Known among home computer enthusiasts 
for packing a lot into an attractively priced 
bundle, the base system includes Leading 
Edge Word Processing and a 6SMB Mi- 
croscience hard disk. The test configura- 
tion added a GoldStar VGA monochrome 
display. One parallel and two serial ports, 
as well as a high-density floppy disk con- 
troller, are on the Daewoo motherboard, 
leaving the two 8-bit and two of the four 
16-bit slots free for expansion. The re- 
maining two 16-bit slots will be used for 
the Adaptec hard disk controller and ATI 
VGA adapter. 

Problems will arise if you need a ma- 
chine with lots of room for storage de- 
vices. The hard disk drive is installed verti- 
cally to the right of the two half-height 
bays (one of which is occupied by the 
standard 54-inch floppy disk drive), leav- 
ing only one free half-height bay. 

Obviously, this unit is not server mate- 
rial, and it’s too limited to have much ap- 
peal for even the unnetworked corporate 
user. The FCC Class B-rated machine is 
better suited as a logical upgrade for the 
Leading Edge devotees and other home us- 
ers who want more processor speed than 
their current system gives them. 


1 
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Leading Edge Model D3 

Leading Edge Hardware Products Inc. 

225 Turnpike St. 

Canton, MA 02021 

(800) 343-6833 

(617) 828-8150 

List Price: With IMB RAM, 65MB hard 
disk, 1.2MB 5'%-inch floppy disk drive, 
DOS 3.3, $3,795; with VGA monochrome 
monitor, $3,994) with VGA monitor, 
$4,483. IMB RAM upgrade, $996. 

In Short: If you can live without support or 
future enhancement options, there are bound 
to be some great going-out-of-business deals 
on the Mode! D3. No speed demon. this 
small-footprint machine is best suited for 
Leading Edge devotees and other home users 
who want to increase processor speed. 
CIRCLE 843 ON READER SERVICE CARO 








SPEED AND UPGRADABILITY No 
one could mistake this machine for a real 
speed demon. The processor, disk, and 
memory benchmark tests were unimpres- 
sive, although the machine does have ex- 
ceptional video capabilities. The 16-bit 
ATI adapter, the VGA monitor, and RAM 
shadowing of the video BIOS gave it the 
boost necessary for fast screen output. 

To get into the machine, you need only 
unscrew one screw and flip a clip, but in- 
stalling an Intel 80387 math coprocessor 
(Weitek is not supported) is another story. 


Home users 
have known 
Leading Edge 
to packa 
lot inside its 
attractively 
priced bundles. 





You’ll have to remove the floppy disk 
drive chassis to access the coprocessor 
socket on the motherboard. While you’re 
under there, you may also want to upgrade 
your memory, as the RAM is located close 
by. To get the maximum 8MB of 32-bit 
RAM, you’ll have to swap 1 MB chips for 
the standard 256K chips. 

The most distressing thing about this 
situation is that Leading Edge, which has 
always enjoyed a solid reputation, has 
filed for Chapter 1] bankruptcy protec- 
tion. This has led Daewoo Telecommuni- 
cations, the builder and supplier of the ma- 
chines, to terminate its contract with the 
company. Unless the situation has 
changed by the time this issue is shipped, 
you should make sure that the system is in 
stock at the dealership before plunking 
down your money. If you’re not uncom- 
fortable without support or future enhance- 
ment options, take a good look: you may 
be in for a great deal. 

—Kate Emery 
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Memorex TELex Corp. 
MEMOREX TELEX 386-20 


The newest and top-of-the-line entry in 
Memorex’s Intelligent 7000 series, the 
Memorex Telex 386-20 (base priced at 
$4,595), is a class act all the way. The 
small-footprint chassis is handsomely de- 
signed with a recessed bottom to minimize 
desktop space requirements. Its economi- 
cal use of space includes a vertically ori- 
ented 1.44MB 31-inch floppy disk drive. 
Although they don’t come standard, 
there’s also room for two horizontally 
mounted 51-inch floppy disk drives at the 
center of the machine. 

Other pleasant design features include 
the NMB Hi-Tek keyboard, which plugs 
conveniently into the front of the chassis, 
and horizontally oriented, well-labeled 
plugs for the printer and RS-232 ports on 
the rear of the machine. While the horizon- 
tal orientation is simply a by-product of the 
parallel and serial ports (as well as the flop- 
py disk drive controller) being built into 
the American Mitac motherboard, Mem- 
orex’s labels make a big difference. Just 
ask anyone who's ever been stymied by 
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| Memorex Telex 386-20 

Memorex Telex Corp. 
4343S. 118thE Ave. 
Tulsa, OK 74146-4066 
(918) 624-1111 
(800) 331-2623 

List Price: With 2MB RAM, 1.44 MB 34- 
inch floppy disk drive, DOS 3.3, $4,595; 
with 80MB hard disk, monochrome monitor, 
| $7,105; with VGA monitor, $7,699; with 
4MB RAM, 1.44 MB 34-inch and 1.2MB 
5Ye-inch floppy disk drives, $9,139. 2MB 
RAM upgrade, $1,195; 40MB internal tape 
backup, $595; 5%-inch floppy disk drive, 
$245. 
| In Short: This small-footprint machine com- 
bines sleek design with sold performance, It 
comes chock-full of RAM (2MB) standard 
and has the floppy disk drive controller and 
ports built into the motherboard, You're en- 
couraged to populate the machine to your 
liking (the base configuration is sparse) with 
Memorex's components, but add-ins can get 
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For more and more personal 
computer users, higher PC 
performance is no longer a 
luxury. New operating systems 
and more-demanding 
applications are making it 

a necessity. 

That's one reason Compaq 
has created the broadest line of 
Intel 386™-based personal 
computers available. Each is 
designed to deliver the highest- 
performing solution for every 


different user's needs, with 
unmatched industry-standard 
compatibility and connectivity. 
Take the COMPAQ 
DESKPRO 386/25, for example. 
For users who require the ultimate 
in performance, it's the most 
powerful personal computer 
available. And with standard 
features like eight expansion 
slots, your choice of four 
different storage devices and 
a wide selection of graphics 
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COMPAQ PORTABLE 386 


The Compaq 386 line 
Think of it as a buttet 


controllers, it's one of 
the most flexible personal 
computers, too. 

The COMPAQ DESKPRO 
386/20e brings the power of a 
20-MHz 386 chip to personal 
computer users who are out- 
growing their 286-based PC's. 

VGA graphics, one 
megabyte of memory and 
interfaces for a mouse and 
printer come standard. Ina 
sleek package that fits where 








COMPAQ DESEKPRO 386/20e 


COMPAQ DESKPRO 386/25 


of personal computers. 
for the power-hunery, 


other PC’s this powerful won't. 

The COMPAQ DESKPRO 
386s is also something of a 
breakthrough. It's the first PC 
designed to offer affordable 386 
performance to people who are 
considering 286 PC's. 

Compaq even makes 
high-performance personal 


computing available for takeout. 


With the most advanced, full- 
function, 386-based portable: 
the COMPAQ PORTABLE 386. 


But then, who's more quali- 
fied than Compaq to make a 
high-performance PC to suit 
any taste? After all, we created 
the world’s first 386-based 
personal computer back in 
1986. Since then, we've 
emerged as the world leader in 
high-performance computing. 
That's why more FORTUNE 
1000 firms have added Compaq 
to their approved vendor lists 
than any other brand. 








It simply works better. 


To satisfy your hunger for 
more power, call 1-800-231-0900, 
Operator 86. In Canada, 
1-800-263-5868, Operator 86. 
We'll give you the location of 
your nearest Authorized 
COMPAQ Computer Dealer 
and a free brochure. 

COMPAQ® and COMPAQ PORTABLE 386° are trade- 
marks of Compaq Computer Corporation Intel® and Intel 
386 are trademarks of Intel Corporation, ©Registered US, 
Patent and Trademark Office. ©1989 Compaq Computer 


Corporation All rights reserved. COMPAQ DESKPRO 
386/25 graphics ©1988 Accent Software, Inc. 


«COMPAL 


FNMA 1003. 


HUD 1. DD250. SF 171. OF 347. 
HCFA 1500. NAVPERS 1611. 
DD1610. ...1f you've filled it out once, 
you've filled it out a thousand times. Why 
not do it on your PC using one of our 
AutoForm™ packages and get it d 
once and for all. 


For example, with our FNMA Aut 
simply fill in your 1003 on screen and 
it out on your laser printer. Entries 
exactly where they belong with pin 
precision. AutoForm also creates 
dBASE HII Plus files. So your data can 
used to fillin another 003 or any other 
form. Never retype a thing. 
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Free demo disk. Call us today. 
1-800-992-0085 
(or 617-890-4499). 
mWorx’ : : 
For! OR vO ON mes ; Memorex Telex 386-20 will consume. 
Reservoir Place, 160] Trapelo Road, Waitham, MA 02154 ’ ai The vertically oriented floppy drive is an- 
Software features no on the frm and your printer's capable, ; other Seale rant eee 
FormWorx Corporation. = jabeled 


Z power-on button. 
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the ‘‘all the ports look the same”’ dilemma. 

In addition, the ubiquitous and anach- 
ronistic red on/off toggle switch is replaced 
with a nearly accident-proof pushbutton on 
the front panel—you' ll really have to press 
this button hard to get the machine to reset. 






























People are talking about us. 
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When professional FORTRAN programmers develop or port 
large programs they use Lahey’s F77L-EM/32 and F77L-EM/16, 
PC Magazine's 1988 Technical Excellence Award Winners. 
F77L-EM/32 ts a fast 32-bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM/16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANS! 77 Standard, VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 






DESIGN ODDITIES Occasional de- 
sign oddities do crop up. The front panel of 
the 20-MHz system includes power-on, 
hard disk activity, and turbo LEDs, but the 
turbo indicator is dormant because the pro- 
cessor speed is not selectable (although 
bus speed and wait states are). Another cu- 
tiosity is the case: it has room for six ex- 
pansion slots, but the motherboard only 
has five—four 16-bit and one 8 bit. Mem- 
orex fills what would be the sixth expan- 
sion slot location with a standard 2MB of 
SIP memory. 

The optional 80MB 31-inch Quantum 
hard disk ($2,000) that came with our test 
system lay comfortably wedged to the side 
of the power supply. While the RLL con- 
troller is cleverly built into the drive itself, 
a slot must still be dedicated to a Quantum 
paddleboard interface that allows the 
motherboard to communicate with the 
hard disk/controller. (Quantum says the 
paddleboard interface was released in 
hopes that motherboard manufacturers 





When people talk about FORTRAN 
the name mentioned most often is 


Contect us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Villege, NV 89450 
Tel: 702} 1-2500 FAX: (702) 631-8123 Tix: 9102401256 
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Take the #1 
diskette for a 


test drive. 


Pass it around. BASF 
5.26” diskettes have been 
independently rated #1 in 
performance in test after 
test. Error-free performance 
warranted for life accents 
the BASF commitment 

to technological leadership 
and business solutions Call 
800-343-4600 for details 
and the name of your near- 
est supplier. 


Depend on it. 


Ji BASF 











CDROM SALE - 





Shareware Gold - 


The Best Shareware 
from the authors. 


$7995- $70.00 
World Factbook - 


The CIA’s own world 
almanac. 


-$-99.00— $89.95 
Seals (USA) - 


US Federal and State 
logos and seals for 
desktop publishers. 


$469.95- $60.00 


For ordering info & 
upcoming products 
announcements, 


CALL, WRITE, or 
FAX: 


Quanta Press Inc. 

2239 Carter Avenue 

St Paul, MN 55108 
612) 641-0714 (v) 
612) 644-8811 (£) 


LIMITED TIME OFFER 
expires June 30,1989 
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would ultimately incorporate the design 
into the system board.) A more efficient 
design would be to use a motherboard that 
allows the hard disk/controller to be 
plugged right into it, thereby eliminating 
the need for the paddleboard. 

Our benchmark tests proved Memorex 
to be a consistent if not speedy player. 
Shadow RAM (both BIOS and video) en- 
hance performance, as does the two-way 
paged interleaving. 

Memorex’s prices are not the lowest 
you’ll find; for example, our test configu- 
ration, with the standard 2MB RAM, the 
pricey 80 MB hard disk, a 54-inch floppy 
disk drive, and a VGA card and monitor, 
came to $7,944, But if you’re ready to re- 
linquish your Cadillac-sized desktop mod- 
el in search of a sleeker, trimmer breed, the 
Memorex Telex 386-20 should not be 
overlooked.—Robin Raskin 
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Micro Express Inc. 


MICRO EXPRESS 386-20 
MICRO EXPRESS 386-25 


Micro Express is a relatively new compa- 
ny that assembles high-performance com- 
puters from brand-name components at 
realistic prices. In many respects, the Mi- 
cro Express 386-20 and Micro Express 
386-25 rank with the top competition. 

One of the best things about these ma- 
chines is the prices. For $2,100 you get the 
386-20 with IMB RAM, a 5%-inch 
1.2MB floppy disk drive, one parallel port 
and one serial port, and an Enhanced-style 
keyboard; DOS can be purchased for an 
additional $75. The base configuration of 
the 25-MHz unit includes the above plus 
three more MB of RAM for $3,995. 

The prices of our test configurations 
were also competitive. The 20-MHz eval- 
uation unit, with 4MB of RAM, Control 
Data 150MB hard disk, 1.2MB floppy 
disk drive, VGA card and monitor, and 
DOS 3.3 came to $4,824. The 25-MHz 
machine we tested, with a Micropolis 





VGA card/monitor combo, totaled a rea- 
sonable $7,324. 


140MB hard disk, DOS, and the same | 





Both machines are identical on the out- 
side, resembling a standard PC AT-sized 
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Areal bonus of the Micro Express 386-25 
is that its reasonable base price includes 
4MEB of 80-nanesecond DRAM on the } 
motherboard. The motherboard also ac- 
commodates 64K of 25-ns. cache memo- 
ty, which gives the system 2 real boost. 


box. A reset switch and a key lock sit on 
the lower left side of the case, where they 
won’t be in the user’s way. Looking under 
the cover, you’ll find that most of the com- 
ponents are supplied by the same manufac- 
turers, usually well-known outfits. NEC 
builds the monitors and Paradise makes the 
video cards. The motherboard and BIOS 
software are from American Megatrends, 
and the chip set maker is Chips and Tech- 
nologies. 

In each test configuration, the mother- 
board hosted the CPU and 4MB of RAM. 
While the 20-MHz unit uses slower, 100- 
nanosecond DRAM, the 386-25 zips along 
with 80-ns. DRAM. You can expand to 
8MB of 32-bit RAM on the motherboard. 
And if you’re preparing to run memory- 
hungry applications, a 32-bit expansion 
card can be used to fill the system with 
16MB. The motherboard also incorporates 
a full 64K memory cache, operating with 
35-ns. static RAM chips in the 386-20 and 
25-ns. DIP RAM chips in the 386-25. 

The layout of the two machines is pretty 
standard. There are eight full expansion 
slots: one 32-bit proprietary slot, six 16-bit 
slots, and one 8-bit slot, allowing for a fair, 
if not dazzling, variety of expansion op- 
tions. 

Five half-height drive bays come stan- 


Free up your credit for other purchases 
while putting Northgate computing power at your fingertips. _ on 
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mt uathe \ : Payments as low 
as $40/month’ 
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APPLICATION AND AGREEMENT FM 


A marned person may apply for individual credit 1 am apptying for (please check appropriate bax) 
JOINT CREDIT with another person Complete entire application 
INDIVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 
requested Complete entire application 

(0 INDIVIDUAL CREDIT. Eicon Sled SO and “b” only 
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Works just like your VISA. 
MasterCard, American Express 






































or other card. aise 
Just fill out the “Big N" credit x. 
information. Send it in at once. Se 
Prompt approval... your credit Best Len nets: 
limit is based on your credit Pes Ea noerne Seryee 
worthiness. Cord Ruterence ~ 
Then call Northgate. One of Cine Cree Ratorences: = 
our expert system consultants will ; iz 
help design the system that best ease = or ae =a 
meets Oe 
say. .CHARGE ITI * Jee A policaat s Personal lnfocmstion as a ar — 
Me. hid 
Northgate offers flexible long- hale, Se a w ts aoe 
term lease plans too. Sulted to fit Empteyer peas Postion. ser men 
your needs. With up to five years a Meee Sireet oy a 


terms, If cash conservation is 
your concern, ask about leasing 
your system with Northgate. 


HOURS: Monday - Friday 7 a.m. - 8 p.m. CST 
NEW EXTENDED SAT HOURS 8am - 4pm CST 
Canadian Toll Free Order Hotline 800-338-8383 





Let Northgate start building your computers... TODAY. 


NORTHGATE COMPUTER SYSTEMS, INC. 


13895 Industnal Park Boulevard, Suite 110, Plymouth, Minnesota 55441 *Based on purchase price of 5129900 on the Big N 
From Foreign Countries call Corporate Headquarters (612) 553-0111 » FAX (012) 563-1085, revolving charge Prices subject to change without nonce. 
For sorporata, gevernment and inatiutienal sales in Temes, Leuimiana and Onlahome, call (51z) 343-756" Offer rot valid for APO or FPO customers. 


Use it or 
lose it! 


Use 
DataSaver 


standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 


® Constant AC lina protaction 
agelnst power disturbances 
and interruptions. 

© Built-in spike/trensiant 
euppreesion and EMi noisa 
filtering. 

* Powerful sizes to protect any 
systam from tha eartlest Appies 
Jo the jatest PS/2’e. 
International modeis, aiso. 


For more Information, cail: 
TOLL-FREE 800/332-3440. 

In Callfornie, call 805/541-4180. 

Or write to ue at tha address below. 
GSA No. GS 00K-87-AGS5393 PS01 
Dealer/VAR inquiries invited 


Cueete Systame Corporation 


3440 Roberto Court 
San Luis Obispo, CA 93401 
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FACT FILE 
Micro Express Inc. —_ 
21148. Grand Ave. 

Santa Ane, CA 92705 

(800) 642-7621 
(714) 662-1973 
































Micro Express 386-20 
List Price: With }MB RAM, |.2MB $'4- 
inch or |.44MB 3'-inch floppy disk dnve, 
$2,100; with 72MB hard disk, monochrome 
monitor. DOS 3.3, $2.950; with VGA moni- 
tor, $3,550; with 4MB RAM, 150MB hard 
disk, $5,350. IMB RAM upgrade, $400; 
6OMB tape backup, $675. 
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Micro Express 386-25 
List Price: With 4MB RAM, }.2MB $'%- 
inch floppy disk drive, $3,995; with 72MB 
hard disk, monochrome monitor, DOS 3.3, 
$4,845; with VGA monitor, $5.445; with 
4MB RAM, !SOMB hard disk. $6,345. 
IMB RAM upgrade, $400; 60MB tape back- 
up, $675. 
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In Short: One of the best things about this 
reiauvely new company's machines 1s their 
prices. But there's more: brand-name parts, 
64K disk cache, and good benchmark test 

scores. Worth 8 iook. 





dard. Three of the bays on the right have 
openings in the case front; the other two 
cannot be easily accessed. 


ME 386-20 The ME 386-20 scored im- 
pressively in the benchmark tests. It was 
consistently among the fastest in the 80386 
Instruction Mix, Conventional Memory, 
and Extended Memory tests. This is due to 
the use of the 64K cache with 35-ns. static 
RAM chips, as opposed to the popular In- 
tel controller and 32K cache used by many 
other manufacturers. While increasing the 
amount of static RAM will speed up your 
performance only slightly, those few sec- 
onds can make a difference. 

The 386-20 also scored high on the 
BIOS Disk Seek test and the large-record 
DOS File Access test. This can be attribut- 
ed to the very fast ESDI hard disk. Since it 
is a high-capacity drive, it has an easier 

| time searching for large files. On the 
downside, because the hard disk drive is 
formatted to handle larger files more 





quickly, it may have trouble dealing with 
smaller files. This may account for the av- 
erage score the machine garnered on the 
small-record DOS File Access test. 


ME 386-25 The results of the benchmark 
tests varied for the ME 386-25. In the 
80386 Instruction Mix and large-record 
DOS File Access tests, the ME 386-25 rat- 
ed among the top machines, Put this down 
to the 64K cache and the speed of the hard 


| disk. 


But in the PC Labs Extended Memory } 
tests, the ME 386-25 placed in the middle 
of the pack. Moreover, the ME 386-25 

Micro Express 
computers 

are a worthwhile 

choice for high 
performance on 
a restricted 
budget. 





didn’t rank very competively in the small- 
record DOS File Access and BIOS Disk 
Seek tests when compared with the other 
machines in its class. 

While the Micro Express machines per- 
formed exceptionally well in many cases, 
and almost never disappointed, their docu- 
mentation could use work. It seems like 
just a bunch of pamphlets on each separate 
component thrown together, rather than a 
cohesive manual. The information you 
want can probably be found, but you'd 
better be prepared to do some digging. 

The Micro Express computers are a 
good choice for users who want high per- 
formance but are on a restricted budget. 
The unusual 4MB of RAM standard on the 
25-MHz unit is a real bonus. As long as 
you don’t have to depend on their docu- 
mentation, the Micro Express 386-20 and 
386-25 deserve aclose look. 

—Lonnie Lum and Elisa J. Hirsch 
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Either Way You Look at It, 


Peachtree Accounting Saves You Money. 





PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 


Includes Peachtree Complete II 


plus 
Peachtree Data Query II 


JUST 
$298 
SAVE $100 


‘With PDQ Il Enhanced You Can 
© Create on-screen inquiries to display data 
© Present data in line or har graphs 
© Use any of over 20 pre-defined reports 
© Modify pre-defined reports and save 
the formats 
© Creste your own reperts and save the 
Gormats 
© Transfer accounting information to 
and database Uke 
@RASE H1T* and Lotus 1-2-3° 
And Moret 


A Recent Survey by the 
American Institute of 
CPAs Reports More 


Acconntants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 





ben it comes to accounting software, no one offers you more for 

your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great ways fo save. 

Peachtree Complete™ II is our premier business accounting system. 
Designed and sold as a $5,000 accounting system, the latest version of 
Complete Il represents a vastly expanded and greatiy improved package 
that selis for an unbellevably low $199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so Ilttle. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree's Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 
Peachtree Data Query II™ Enhanced. The Double Bonus Bundle includes 
both systems— regularly priced at $199 each—for just $298. That's 
a savings of $100! Bither way, Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete Ill Is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

© General Ledger © Accounts Payable © inventory © Fixed Assets 
© Accounts Receivable ® Involeing ® Job Cost ® Payroll 

And Peachtree Complete I Is designed using the latest software innovations, like full-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We've expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Complete II’s error handling Is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP Is on-line, all the time. And as always, Complete It 
comes with the most thorough documentation —a separate quick-start Installation Guide, 
Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module — all at no extra charge. 

Now you can extend the power of your Peachtree accounting to Include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'll get 
Peachtree Complete II, plus Peachtree Data Query I Enhanced, for just $298. 

PDQ lets you turn raw figures Into highly sophisticated reports, allowing you safe, easy access 
to valuable information from ail eight Peachtree Complete [1 modules. PDQ’s simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds It, and presents It to you any way you want it—on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports In just minutes, thanks to all new user Instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete I] and PDQ Il with a toll- 
free hotline for technical support ($1 per minute, $20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you're not satisfied, 
you can return your package within 30 days for a prompt refund. That's the Peachtree Software 
promise. A $25 restocking fee applles to all returns. 

Peachtree Complete II: the Business Accounting System for just $199, and Peachtree's Double 
Bonus Bundle for just $298. Either way you look at it, Peachtree Software saves you money, Order 
today! 

HARDWARE SPECIFICATIONS: Requires PC/MS-DOS version 2 0 of higher with 384K of usable memory (512K required with DOS 5 3) ands 
minimums 10 MB hard disk. For use with the i@M® PC, PC XT, PX AT, Peroomal System/2"and compatibles. §¥4" media optionally available, Not 
copy 


protected. 
Lotus 1-2-5 ls s registered trademark of Lotus Development Corporation dBASE (5 s registered trademark of Ashion-Tate Corporation. JBM Is 
's registered trademark and Personal System/2 ts s trademark of faternatlonal Business Machines. 
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PEACHTREE 
COMPLETE I 


STILL ONLY 


$199 


Accouate Recelvable 2 Invoicing 
© Maintains open item or balance 


© Up te 14,000 vendors, 
© Checks printed with antimited invoice 
listing on stub, 


Inventory 
© Supports average and standard 
costing methods, 
© Up to 19,$00 inventory items. 
Pined Assets 


© Handles 15,000 assets and 15 methods 
of depreciation. 


Job Cost 
© Tracks costs and profitability on s 
job-by-Job basis. 


Payroll 
© Bullt-in current year tax tables. 
© Prints checks, W-2 and more. 
© Processes up to 5,900 employees. 


And Moret 


To Order by Mail Add $12.50Shipping and Handling? 
(in Georgia add applicable sales tax.) 


Peachtree Software 


4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Teiepbone number required on all orders. 





MA) | 
ci! 





Teast 


John C. Dvorak 

Columnist, PC Magazine 

IBM PS/2 Model 80 (20 MHz) 3.52 MIPS 
Compog DeskPro 386/20 45 IPS 
Everex Step 384/20 ee tS 
Power Meter MIPS Version 1.2. The Database Group. 


aa 


i 





“What am I doing 
here?” 


I guess I havea 
reputation for 
saying what’sonmy 
mind. So when 

the people at Everex 
asked meto be in 
their ad, I said it was 
okay as long as they 
let me have the floor. 


The reason I like 
their Step 386/20is 
simple. It’s fast. 

It is definitely the 
fastest machine 
that I’ve seen so far. 


When they sent 
the machine over, I 
put it through 
every benchmark 
test I could find. 

I finally gave up. 

It was the highest 
onall ofthem. 


Give me the choice 
and I'lluse the fast- 
est thing I can 

get my hands on. 
This happens to beit. 


What can I say? 
Tlike the beast. 


For your nearest 
authorized Everex 
Computer Systems 
Reseller call 


1-800-356-4283. 
Everex, 

48431 Milmont Dr., 
Fremont, CA 94538. 
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® 80386 DESKTOP PCs 


Micro 1 Inc. 
MICRO 1 POWER 386-16 
MICRO 1 POWER 386-20 


When it comes to computers, you have to 
choose between price and performance, 
right? You have to pick a basic model that 
is stripped of features or pay big bucks for 
the bells and whistles that make a machine 
go fast. 

Meet the Micro | Power 386-16 and 

| Micro | Power 386-20, the two computers 
that are fast tuming this belief into a mis- 
conception. The low base price of $1,530 
for the 16-MHz version and $2,010 for the 
20-MHz mode! includes 1MB of RAM, 
one 1.2MB 5'4-inch floppy disk drive, a 
keyboard, and the AMI BIOS. Better yet, 
the fully loaded Power 386-16 and Power 
386-20 test configurations racked up price 
totals of only $3,385 and $3,865, respec- 
tively, 

The test prices include 2MB of RAM in 
the 16-MHz version and 4MB in the 20- 
MHz model, as well as an 80387 math co- 
processor, a parallel port, a game port, and 
two serial ports in both. The 16-MHz mod- 
el had two 25-pin serial connectors, while 
the 20-MHz version sported a 25-pin and 
9-pin pair for its ports. Both also included 
hard disk options, VGA equipment, and 
Key Tronic 101-key XT/AT keyboards, 
which have an adequate but unimpressive 
feel. 

Despite their low prices, the Micro | 
machines don’t give up any points in the 


: ke 


th 
vw 4 | 


DH 








performance arena. The Power 386-16 and 
Power 386-20 use different versions of the 
American Megatrends Inc. (AMI) mother- 
boards, but both models come complete 
with hardware memory cache. This no 
doubt helped the systems tum in impres- 
sive results on the memory benchmark 
tests. On these, as well as on the CPU 
tests, each machine logged in times that of- 
ten placed it near the top of its class. 


POWER 386-16 The 16-MHz unit is 
packaged in a typical desktop AT-clone 
case, with three of its five half-height drive 
bays open from the front. The mother- 
board offers the usual complement of eight 
slots, including one 8-bit, six 16-bit, and 
one proprietary 32-bit. 

The 32-bit slot is already filled with a 
memory expansion card when you buy the 
machine, as the motherboard does not hold 
any RAM itself. The memory card will 
take 8MB directly and another 8MB via a 
daughtercard, The 16MB 32-bit RAM to- 
tal should be more than adequate for to- 
day’s OS/2 and DOS applications. 

The Power 386-16 also came with a 
half-height 45MB Toshiba hard disk, driv- 
en by an Omti combination floppy/hard 
disk controller. A Relisys VGA color 
screen and 16-bit Paradise VGA rounded 
out the system. 





POWER 386-20 The Power 386-20 
came in a vertical clone case. The unit has 
room to accept up to six half-height de- 
vices, all of which can be accessed through 


The Micro 1 Power 386-20 
is packaged In a vertical 
clone case. Unilke the 16- 
Miiz model's desktop case, 
the vertical case has room 
for six half-height devices 
that can be botted directly 
to the drive bay, just Ilke 
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1 
Mais con FILE 


Micro 1 Inc. 

557 Howard St. 

San Francisco, CA 94105 
(800) 338-4061 


(415) 974-5439 

Micro 1 Power 386-16 

List Price: With 1MB RAM, t.2MB 5! 
inch floppy disk drive, $1,530; with 6OMB 
hard disk, monochrome monitor, DOS 3.3, 
$2,095; with VGA monitor, $2,550; with 
2MB RAM, 45MB hard disk, 80387 co- 
processor, $3,385. IMB RAM upgrade. 
$350; 60MB tape backup, $295, 
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Micro t Power 386-20 

List Price: With IMB RAM, |.2MB 5'4- 
inch floppy disk drive, $2,010; with 6OMB 
hard disk. monochrome monitor, DOS 3.3, 
$2,575; with VGA monitor, $3,030; with 
4MB RAM, 140MB hard disk, 1.2MB 5%4- 
inch and |.44MB 32-inch floppy disk 
drives, 80387 coprocessor, $3,865. IMB 
RAM upgrade, $350; 60MB tape backup, 
$295. 
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In Short: The Micro | Power 386 computers 
are big on performance and low on price. 
Their documentation is their biggest hability. 
but they use good-quality components that 
get the job done. These models may well rep- 
resent some of the best values in their class. 


holes in the front panel. Unlike its sibling’s 
desktop case, which relies on side rails for 
mounting drives, the 386-20 lets you bolt 
the devices directly to the drive bay, just as 
you could with the original IBM PC and 
XT chassis. 

The 386-20 version of the AMI mother- 
board also sports one 8-bit, one 32-bit, and 
six 16-bit slots. Unlike the motherboard 
found on the 16-MHz system, this version 
accepts RAM, and it does so in both DIP 
chips and SIMM memory packs. Eight 
megabytes can be piled onto this board (us- 
ing 1-megabit chips and modules) before 
you need to consider filling the 32-bit slot 
with a memory card that can hold another 
16MB of RAM. The total 32-bit memory 
capacity of 24MB is perfect for Unix in- 
stallations. On the other hand, if the 8MB 
of motherboard RAM is enough for now, 
the 32-bit slot will happily serve as a home 
for an 8-bit card. 
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SMALL FOOTPRINT ACHIEVE 386-24 
OS a a 


INCLUDES: 

+ SMALL FOOTPRING CASE 

- _2MEGS OF HIGH SPEED RAM ON BOARO 

+ TACTILE FEEL KEYBOARO 

: KEYBDARD HAS FLIP-UP DUST COVER/COPY 
HOLDER 

. SWITCHING POWER SUPPLY 

+ TEAC 1.2 FLOPPY OISK ORIVE 

+ 1:1 INTERLEAVE OUAL HARO/FLOPPY 
CONTROLLER 

. SEAGATE ST 251-1 40 MB 28 MS HARO ORIVE 

« EGA MONITOR & VIOEO CARD 

+ (2) SERIAL PORTS 

+ (1) PARALLEL PORTS 

+ MASTER POWER CONTROL CENTER _ 





FEATURES: 

- INTEL 80386- 20/24 CPU 

+ EXPANOABLE TO 8 MB OIRECTLY ON BOARO 

+ UPTO 16 MB TOTAL 

+ 60387 MATH CO-PROCESSOR SOCKET 

+ OWAIT STATE (PAGE INTERLEAVEO MEMORY 
ACCESS) 

+ 1x32 BIT, 4x16 BIT, 3x8 BIT SLOTS 

- NORTON Si= 29.7 

> LANOMARK = 31.6 MHz 

+ THROUGHPUT = S00 KB 

> XENIX & NOVELL COMPATIBLE 

- CLOCK/CALENOAR 


Wa 


Achieve Microsystems, Inc. 
1633 West Washington Blvd, 
Montebello, California 90640 


Tel.: (213) 722-7362 
Fax: (213) 724-9910 
Order: 1-(800) A-PC-4-YOU 


2H PCXT AT ARE RSZSTIED TRADEMAESS OF BFTERMATIAAL PLIES MAINES COMPORATION. SOWELL ENE, 


MUCROSOFT HERCLLES OS J ARE WESTER “WADEMARNS OF THEIR KESPECTIVE CORPORATIONS. 
JOBE MORUSISTINNS IS 4 MECESTENID TTADEMAR, OF ADEE MICOS STS CLAP 





ACHIEVE MINI VERTICAL 386-20/24 
——$—_—$——$—$———————$_$——— 


INCLUDES: 

- 4 MEGS ON BOARO (EXPANOABLE TO 8 MEGS) 
MICROPOLIS 1325 104 MEG HARO ORIVE (RLL) 
1:1 INTERLEAVE DUAL HARD & FLOPPY 
CONTROLLER 

+ 14”SAMSUNG MULTISYNC MONITOR (800x560) 

+ 16 BIT VGA CARO (ORCHIO OR PARADISE) 

+ TACTILE FEEL 101 KEY KEYBOARO 

+ 144 3.S"MB FLOPPY OISK ORIVE 

+ SMALL VERTICAL CASE WITH POWER SUPPLY 


1 YEAR LIMITEO WARRANTY —— ia. 
yt 
FEATURES: Oa 
- INTEL 80386- 20/24 CPU 
- EXPANOABLE TO 8 MB OIRECTLY ON BOARO 
» UPTO 16 MB TOTAL 


+ 80387 MATH CO-PROCESSOR SOCKET 
+ 1x32 BIT, 4x16 BIT, 3x8 BIT SLOTS 
+ THROUGHPUT = S00 KB 





SMALL FOOTPRINT ACHIEVE 386-20 
WITH 40 MB. HARD DRIVE 
LS 
INCLUOES: 

SMALL FOOTPRINT CASE 

SWITCHING POWER SUPPLY 

1 MB HIGH SPEEO RAM 

TACTILE FEEL KEYBOARO 

KEYBOARO HAS FLIP-UP COPY HOLOER/OUST 

COVER 

TEAC 1.2 MB FLOPPY OISK ORIVE 

1:1 INTERLEAVE OUAL HARO/FLOPPY 

CONTROLLER 
+ SEAGATE ST 251-1 40 MB 28 MS HARO ORIVE 
+ 14” SUPER HI-RES PAPER WHITE MONITOR 
+ (2) SERIAL PORTS 

(2) PARALLEL PORTS 

MASTER POWER CONTROL UNIT . 





FEATURES: c 
INTEL 80386 16/20 CPU 
EXPANOABLE TO 8 MB DIRECTLY ON BOARO 
+ UPTO 16-MB TOTAL RAM 
0 WAIT STATE (PAGE INTERLEAVEO MEMORY 
ACCESS) 
80387 MATH CO-PROCESSOR SOCKET 
NORTON Si = 23 
LANDMARK = 26 MHz 





+ XENIX & NOVELL COMPATIBLE THROUGHPUT = S00 KB 
+ CLOCK/CALENOAR 1x32 BIT. 4x16 BIT, 3x8 BIT SLOTS 
6 LAYER BOARD 
XENIX & NOVELL COMPATIBLE 
CLOCK/CALENDAR 
=a . —_ ia“ 
Aw, FS “? f ACID , = ff y MA ef Oy 2 / 
y ; ‘ y f f r ° 
BUSINESS HOURS 
M-F 6:00 AM - 6:00 PM 
SAT 9:00 AM - 3:00 PM 
PROCES AE BASID ON CASH CALL POR QUANTITY PRRCING 
ADD 4% TO MASTERCARD or SA ONDER DEALER EXADAES BTED 
PaCS AE SUREET TD OWN. 


FRETS PO NUT INCLUDE SUP 
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FURQHASE ORDERS FROM (KALIPED ORCANZATIONS ACCIPTEE 
COMPANY CHBOS of PEROAWL GEOG REISE POR APEC 


DEDRCATED TRHNIGANS HO0RE TO SERVE YOU 
ALL SYSTIOG ARE ARRANTED FOR ONE FLL YER 
‘NATIONWIDE ON SITE SSRVKE AVALIABLE 
LEASING AKALABLE 
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The 20-MHz model came with a 
140MB full-height Toshiba hard disk at- 
tached to an Adaptec floppy/hard disk con- 
troller. The 16-bit Paradise VGA was 
hooked up to a 16-inch Nanao multifre- 
quency FlexScan color monitor; the big 
picture screen was a dramatic and refresh- 
ing change from the smaller monitors that 
came with the other computers I reviewed. 

The fit and finish on both these ma- 
chines was acceptable, but the documenta- 
tion proved to be a weak link. The instruc- 
tions were of the fairly typical brown-bag 
variety: simply a collection of pamphlets 
and manuals from the component manu- 
facturers enclosed in a three-ring binder. 

Novices unfamiliar with MS-DOS 
computers and their components may want 
to spend the extra money for a machine 
that more explicitly outlines its capabilities 
and operation. But if you are comfortable 
and confident in getting around a PC, the 
low prices and superior performance of the 
Micro | machines make them a bargain 
that you have to consider.—Alfred Poor 


Mitsusisul ELECTRONICS 
America INc. 
MITSUBISHI MP386 


If Mitsubishi’s 386 computer could zoom 
at 20 or 25 MHz instead of merely zipping 
along at 16 MHz, it would be one of the 
unquestioned champions of this survey. 


But even at 16 MHz, the MP386 stands | 


out, thanks to its broad shoulders and re- 
markable adaptability. 

The 23-inch-wide shoulders of this 
desktop machine, which is base-priced at 
$3,995, suggest its special capabilities. 
The motherboard has 11 expansion slots, 
including | proprietary slot that holds a 32- 
bit card with IMB of RAM standard (and 
room for 1MB more) and part of the hard- 
ware cache. Two serial ports, a parallel 
port, and a floppy disk drive controller re- 
side right on the motherboard, so that even 

| when you install a hard disk drive control- 
ler and a video card, you still have eight 
full-length slots remaining. And even after 
plugging in a network card, a scanner con- 
troller, a fax board, an image-capture 
board, a secondary video adapter, and 





Considering its 23-inch-wide shoulders, 
it's not surprising that the desktop Mit- 
subishi MP386 holds 11 expansion slots. 
What's even more appealing to network 
users is that most of these slots are 
available, since the two serial ports, a 
parallel port, and a fioppy controller re- 
side on the motherboard. 


8MB more of RAM between two 32-bit 
memory boards, you’d still have a slot left 
over. 

The MP386 has five drive bays; three 
are accessible from the front, so you can fit 
in the 1.2- and 1.44MB floppy disk drives 
and a tape backup unit and still have room 
for a full-height hard disk. 

Mitsubishi can supply its own mono- 
chrome, EGA, or VGA monitors and 
cards, as well as 40- and 70MB hard disks 
designed to be used with a standard ST- 
506 controller. Our test machine had a 
Mitsubishi EGA card and monitor and a 
moderately well-performing but virtually 
silent 40MB CDC hard disk. MS-DOS 3.3 
comes with the machine; Xenix System V 
is a $595 option. Mitsubishi also includes 
Multisoft Corp.’s Super PC-Kwik disk 
cache, the editor’s choice in PC Maga- 
zine’s recent survey of cache software (see 
“Getting the Most Out of Memory,’’ Feb- 
ruary 14, 1989, page 157). 


THE NETWORK CONNECTION The 
expansion capabilities of the MP386 make 
it an ideal network server. Mitsubishi evi- 
dently had this possibility in mind because 





it offers an optional intelligent multiport 
(with eight ports) for $995 and a four- 
channel RS-232C controller at the rather 
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odd price of $202. For number-crunching, 
Mitsubishi can sell you an 8-MHz 80287 
coprocessor, but you’re better off install- 
ing a 16-MHz 80387, obtainable from oth- 
er suppliers. 

As a network server, the MP386 in- 
cludes some well-thought-out safety fea- 
tures. The rocker-style power switch is re- 
cessed enough to be hard to hit 
accidentally. Similarly, the reset switch on 
the front panel is hidden by a door and can 
be reached only with a pen or a similar 
tool. The same door hides DIP switches 
that let you configure I/O ports, video, and 
memory mapping without taking the top 
off the case. 

The MP386 performed among the bet- 
ter 16-MHz machines, although its extend- 
ed-memory timings were notably slow. 
The computer comes with a standard 32K 
hardware cache that can be doubled in 
size. When doubled, the cache becomes a 
dual-associative design for even greater 
speed. 

Mitsubishi’s manual is exceptionally 
clear and detailed, and the internal compo- 
nents of the computer display outstanding 
workmanship and quality. 1 hope Mitsubi- 
shi may someday decide to manufacture its 
own keyboard instead of supplying a Key 
Tronics Enhanced-style model. It is less 
mushy than most clone keyboards but still 
too soft for comfort. 


Pe 
tht FACT FILE 


Mitsubishi MP386 
Mitsubishi Electromes America Inc. 
991 Knox St. 
Torrance, CA 90502 
(800) 556-1234 
(800) 441-2345 
List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, DOS 3.3, $3,995; 
with 70MB hard disk, monochrome monitor, 
$5,895; with VGA monitor. $6,795, with 
2MB RAM, 40MB hard disk. EGA monitor, | 
$6,155. IMB RAM upgrade, $260. 
In Short: Mitsubishi's base system is a solid- 
ly built desktop machine with ten expansion 
slots, ideally suited for use as a network serv- 
er. A full range of network and other options, 
plus excellent documentation, combine to 
make this an attractive choice for corporate 
and scientific use. 
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From the occasional user to the experienced professional, today’s 
PC communications software needs to cover the full spectrum. 





-Pre-programmed access to most popular dial-up information services + “Learn” mode to 
create your own log-on sequences °« Dialing Directory - Installation and System 
Diagnostics » Comprehensive “HELP” system + 100% Crosstalk” XV! compatibility. 


Background mode: Start a file transfer and switch to running another 
program while MIRROR III handles the transfer behind the scene. 


Ultra High-Speed modem support (19,200 bps), or direct 
connect (up to 115,200 bps). 

















Host system connectivity with terminal emulations including: 
DEC VT 100/220 series, IBM 3101 (with block mode), 
Televideo 925 and Wyse-50. 

File transfer protocols: XMODEM, YMODEM, KERMIT, Crosstalk, Hayes, 
CompuServe-B and ACT CommPressor™ (the latest in data compression). 


eS SIM: Introducing the most powerful data communications programming language. 
PRISM provides: Form/Menu generation; real, integer, string, and array variables; File 1/0 
and the ability to integrate MIRROR |i! with foreground applications. A script file protection/ 
compression utility is also provided. 


Put the power of “Full Spectrum Data Coe. to oy pu you; 
Order MIRROR lil Today! = ah Res : 
a elie eM 


To order, Call: 1-800-634-8670 — 
60-Day Money-back Guarantee 


VISA/MasterCard/COD. $5.00 for Shipping and Handling ($8.00 for COD orders). DISTRIBUTING CORP. 


Fionda residents add 6% sales tax. 327 Office Plaza Drive 
MIRROR lil is for use on IBM and 100% compatibles (including the IBM PS/2) Tallahassee, Florida 32301 
running MS-DOS 2.0 or higher. Telephone: (904) 878-8564 


Crosstalk is a registered trademark of DCA, Inc./CommPressor™ is atrademarkofACT.inc. Fax: (904) 877-9763 
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Anyone in the market for a 386 with al- 
most limitless expansion, high-quality 
components, and excellent documentation 
should take a long look at the Mitsubishi 
MP386. There are faster machines out 
there, but few that are better built. 
—Edward Mendelson 





NCR PC916 is a case in point. While NCR 
headquarters is in Dayton, Ohio, the ma- 
chine is assembled in West Germany. For 
a big-league base price of $4,495, the Eu- 
ropean assembly line will configure your 
system with a 16-MHz CPU, one floppy 
disk drive, and 2MB of RAM (but no key- 
board or display). That price also buys you 
a machine that, from its distinctive case to 
its passive backplane design, is clearly the 





q t 
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Even before it was announced on June 20 
of last year, Intel Corp.’s 16-MHz 
80386SX microprocessor was causing a 
stir in the industry. And when Compaq 
Computer Corp. introduced its small- 
footprint 386S engineered around the 
80386SX last July, we heralded Com- 
paq’s continued innovation and leader- 
ship in the 386 market. (See ‘‘Compaq’s 
Deskpro 386S: Less Is More,’’ PC Mag- 
azine, August 1988.) 

But there still seems to be a lot of con- 
fusion about what the 80386SX is and 
what it isn’t, and why you should buy a 
386SX-based machine as opposed to a 
fast 286-based machine or a full-fledged 
386. Here’s some help. 


MEMORY ARCHITECTURE What 
makes the 80386SX microprocessor so 
interesting? The 386SX is a hybrid of the 
386 and 286: it uses 32-bit internal pro- 
cessing, as does the 386, but operates 


A passive backplane on the NCR PC916 
hosts one card with the CPU, another 
with memory. Since there are no 32-bit 
slots, these two cards establish a 32-bit 
data path through a pair of edge-connec- 
tor sockets. A third card houses the flop- 
py/hard disk controller, ports, and a vid- 
eo card. 





hh, [HE 80386SX Gers a Jump Start 


an - Nearly a year after its debut, this child star of microproces- 
sors is pushing aside the 286 and coming into its own. 


with a 16-bit external data bus, like the 
286. In processing power and instruction 
set, the 386SX is the equivalent of the 
386. And like the 386, it offers a 4-giga- 
byte address space. 

Another trait the 386SX has in com- 
mon with the 386 is its support of virtual 
86 mode; this allows hardware support 
for simulating multiple 8086-type CPUs 
within one PC. The result: you can take 
advantage of multitasking software like 
DESQview 386, Microsoft Windows/ 
386, and VM/386, which let you run your 
applications concurrently. 

What, however, is the advantage of 
decreasing 386 power by operating with 
a 16- rather than a 32-bit external data 
bus? A 16-bit data and memory path al- 
lows the 386SX chip to operate in an AT- 
class machine—compatible with all AT- 
class peripherals and expansion cards. 
The total cost of producing such a ma- 
chine is similar to that of a fast 286, as 
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product of independent thinking. 

The case offers the standard five half- 
height drive bays, but only two appear to 
be accessible through the front panel. A 
gentle tug at the front bottom edge will 
drop down a hinged cover, allowing you 
access to a third half-height device. This 
cover also hides a power switch, a key 
lock, and a volume control for the speaker. 
An attractive smoke-colored plastic dust- 
cover slides over the other two disk bays. 
The case is designed to work in either a 
desktop or upright arrangement. 

Inside, you will find other clever little 
details. Glued to the top of the disk bay 
housing is a plastic tray that contains all the 
screws and rails you need to mount addi- 
tional drives. The PC916 even comes with 
a screwdriver. 


OFF THE BEATEN TRACK The com- 
ponent design is very atypical. The PC916 
uses a passive backplane design that offers 
two 8-bit and six 16-bit slots. The CPU re- 


opposed to the faster but ordinarily prici- 
er 386. 

Unfortunately, there’s no easy up- 
grade: it’s tougher than just purchasing a 
386SX chip and plugging it into your 
AT’s 286 microprocessor socket. Differ- 
ent in size and construction from any type 
of 286 chip, the 386SX is manufactured 
using a new type of packaging designed 
strictly for surface mounting—the 100- 
pin Plastic Quad Flatpack. 

Several manufacturers, Cumulus 
Corp. ((216) 464-2211) and Aox ((617) 
890-4402) among them, plan to release 
386SX adapter cards that will plug into a 
286 socket. Since the 80286 can be pack- 
aged in several ways, be sure the type of 
board you choose will plug into the 286 
socket on your AT’s motherboard. 


THE MIDRANGE Intel claims that 
the demand for the 386SX chip has been 
the greatest of any processor within the 














sides on one card and the memory on a 
companion card. These two cards establish 
a 32-bit data path through a pair of edge 
connector sockets that stick to the bottom 
of the chassis via two stand-off posts with 
double-faced tape on their bases. (The tape 
covering was still in place on the evalua- 
tion model, making it impossible for the 
posts to stay put. NCR said this was an ac- 
cident and not standard on all the machines 
it ships.) 

A third card, called the Personality 
Board, serves as the floppy/hard disk con- 
troller. It also carries a daughtercard video 
adapter that uses Paradise VGA chips. The 
same card holds the parallel and serial 
ports. 

There is an inherent problem with this 
design. The NCR format means that you 
will have to rely on the company to fulfill 
your CPU and memory expansion needs. 
And while you could replace the standard 
Personality Board with separate cards, 
you’ ll have to give up precious slot space. 


Comparagve Pricing: 
A 386 Family } Portrait 


- As prices of acseeN-haadd cripauke dip steak to tase of their 80286-based brethren, the 
number of reasons for stopping short inevitably grow fewer. This table shows back-to-back the. 
-__ prices of comparable machine configurations offered by companies now shipping 386SX-based _ -:: 
“+ machines. Because the basic configurations vary from one company to another, it is not possible’ 


(800) 544-3333 

(513) 445-5000 

List Price: With 2MB RAM, 1.2MB 5%- 
inch floppy disk drive, $4,495; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 


$6,690; with VGA monochrome monitor, ,; 
$6,949, with VGA color monitor, $7,194. 
2MB RAM upgrade, $1,550; 60MB tape | 
backup, $1,995. 
In Short: The NCR PC916 offers an unusual “| 
design with better-than-average performance‘ 
for a 16-MHz machine. Unfortunately, 
flawed documentation and bungled details, in |) 
addition to its relatively high price, make ita ‘ 
less-appealing value than other 386 machines |} 
in its class. Unreliability may also be a prob- 
CIRCLE 625 ON READER SERVICE CARD _ 





The PC916 does have some other prob- 
lems. The speed-changing program does 
not work as described. You get a diagnos- 
tic disk, but you are required to copy it be- 
fore it will run. You can’t simply copy it to 
your hard disk, either; you must do the 
floppy shuffle on the one drive that comes 
standard. 

The disk-based help system is a good 
idea, but the programmed colors are such 
that you cannot read any of the screens on 
the monochrome display that NCR sup- 
plied with the $6,949 evaluation unit. 
There is no documentation that explains 
how to change the colors. 

Worst of all, we encountered reliability 
problems. The first system we were sent 
simply would not work, while the second 
unit was cursed with hard disk troubles. 
The problem was solved when NCR sent 
us a replacement hard disk. 

The machine turned in better-than-av- 
erage CPU and memory times on the PC 
Labs benchmark tests. The replacement 


| ‘AMD have been gaining a firm foothold 


. to directly compare 386SX prices. (Note: Advanced Logic Research prices include VGA graphics. 
«- and the 82385 cache controller; NCR Corp.'s include VGA graphics and a 44MB hard disk; Zeos'-: 
3 International's include Hercules graphics, a monochrome monitor, and a 32MB hard disk Grive.). 83 


ose 
(16/20 MHz) 
$3,799 (20) 


80386SX 


$1,195 (20) 
$2,599/$3,099 


$2065 (20) 


E Sole | _3e 
ak N/A-Not applicable. Company does not make a im OMe * bis big 


first 6 months of its launch period—five 
times more 386SX chips were shipped 
than 386 chips, ten times more than 286 
chips. In fact, Intel now devotes two fa- 
cilities to production of the 386SX chip 
and claims to supply over 100 computer 


manufacturers with the chips. 3 
Intel’s strategy in introducing t 
80386SX seems to be to retain its leg 
ship role in the microprocessor mat 
Machines engineered around fast 80 
chips from competitors Harris Corp. af 
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| .} an the middle tier of computing power. 

» “| So by offering more than the speed of 

|. } these fast 80286 chips, the 80386SX is 

| 4 Intel’s attempt to reclaim the midrange 
} market that has begun to creep away. 


By adding an entry-level 386 proces- 


| sor to the Intel 386 family, the chip sup- 


plier is able to offer complete mid-level 
and high-end microprocessor solutions 
‘within the 80386 product line. This solu- 


lower than anticipated. The market for 
386SX-based machines, in other words, 
yas languishing rather than booming. 
}ome industry analysts were already 
Viewing these machines as white ele- 
phants—doomed to be a short chapter in 
PC history, as was another hybrid ma- 

Chine, the IBM XT-286. 
' But in February, Intel announced it 
(continues) 
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CDC 70MB hard disk showed fairly typi- 
cal performance for this class of machine. 
Even if the PC916 had exhibited thor- 
oughbred performance, it would still be a 
questionable choice. Its 16-MHz speed is 
relatively tame in the current marketplace, 
while its price places it among the top play- 
ers in the industry. Unless your company 
demands that you do one-stop shopping 
with NCR, look elsewhere.—Alfred Poor 


Nec INFORMATION Systems INC. 


NEC POWERMATE 
386/20 


NEC often waits for markets to mature or 
open wide before it enters the fray; when it 
does elbow its way in, it is usually with a 
substantial product. Such is the case with 
the PowerMate 386/20, the desktop 386- 
based model in NEC Information Sys- 


“The 80386SX Gets a Jump Start’’ (cantinued) 

would soon drop the price of the 16-MHz 
80386SX chip to $89 (in quantities of 
1,000) in its second quarter—from an 
original price of $165—to enable the 
386SX to compete more effectively with 
fast 286s. In the same quantities, Intel’s 
12'4-MHz 80286 costs $40; Harris sells 
its 16-MHz 80286 chip for $75 and its 
20-MHz 80286 for $100. (Although Intel 
also plans to cut 80386 microprocessor 
prices, the price of the 80386SX should 
remain closer to that of an 80286.) 

In the weeks since Intel announced its 
intentions, several manufacturers of 
386SX-based computers, including 
Compaq, have dropped the prices of their 
386SX-based machines, which are now 
more in line with 286 prices. Overall, the 
trend is to price 386SX-based machines 
within a few hundred dollars of high-end 
286-based models rather than closer to 
high-end 386-based offerings. And in the 
case of Zeos International, a 386SX- 
based machine is priced lower than a 12- 
MHz 286. 


“cally Renegiton machine. Not only eer | 
_ the system sport a proprietary mother- 
board, but the evaluation unit includes 

_ NEC’s 155MB hard drive, its responsive 

~ 101-key Enhanced keyboard, and the 

~ field-leading MultiSync i monitor. 


WHY BUY? So why should you 
choose a 386SX machine over a 286? 

m@ Faster performance. In clock speed 
alone, the 80386SX is faster than a 12- 
MHz 80286. Although we haven’t put 
every new 386SX-based machine 
through the complete battery of PC Labs 
benchmark tests, initial results for the 
five 386SX-based machines we tested, 
from Everex Systems, Zeos Internation- 
al, NCR Corp., Compaq, and NEC In- 
formation Systems, compare favorably 
with those of 16-MHz 386 machines re- 
viewed. Our tests of the Everex and Zeos 
models also compare favorably with the 
20-MHz 286 machines reviewed in ‘‘The 
80286: Unsafe at Higher Speeds?’’ (PC 
Magazine, December 27, 1988). 

w Unix and Xenix. Although you can 
run Unix or Xenix on a 286, you'll notice 
a drastic improvement in performance 
with a 386SX. 

m@ Multitasking. You don’t have to wait 
for your favorite applications to be re- 
written for OS/2 to enjoy the benefits of 
multitasking. Microsoft Windows/386, 
DESQview 386, and VM/386 are among 
several multitasking environments you 
can run with a 386SX-based machine. 
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tems’ newly released line of 386-based 
computers. That line also includes an 
80386SX desktop machine (see the side- 
bar ‘“The 80386SX Gets a Jump Start’’), a 
lunchbox-size 386SX-based unit, and the 
BusinessMate 20-MHz 386 tower config- 
uration, intended primarily as a Unix 
multiuser, multitasking system. 

The PowerMate 386/20 is a straight 20- 
MHz machine; for a base price of $4,695, 
you get 2MB of 32-bit RAM on a memory 
board, either a 1.2MB or 1.44MB floppy 
disk drive, and one parallel and two serial 
ports. The keyboard is NEC’s own 101- 
key Enhanced-style, with a very nice re- 
sponse. In fact, NEC also makes its own 
motherboard and uses many of its own 
chips, although the ROM BIOS is from 
Phoenix. 

For $7,395, you can get an alternative 
base system that differs only in that it uses 
a memory board with 8MB of 32-bit 
RAM. The amount of base memory on this 
machine makes it more suitable for OS/2 


You can’t use them with a 286. 

@ 386 applications and compilers. 
Several popular applications have been 
rewritten to use 32-bit instructions, in- 
cluding Paradox 386 and Q&A/386. 
Thirty-two-bit versions of FORTRAN, 
C, and COBOL compilers make a pro- 
grammer’s life easier as well. 

@ Price. With list prices for some 
386SX-based machines lower than the 
prices of 12-MHz 286 machines, and 
with 386SX chips growing even more 
plentiful, why lock yourself out of 386 
processing power and features? 

If you look at the 386SX chip as an 
enhanced 80286 rather than a crippled 
80386, the 386SX market is still an 
emerging one that’s poised to take over 
the midrange of computing power. As of 
this writing, at least ten machines had ap- 
peared in the marketplace over the past 
few months, with at least five more ready 
to ship within a month. 

While there are good reasons to buy a 
386SX computer instead of a 286, a low- 
er price tag is the only reason to pick a 
386SX over a 386. As the prices of 386 
machines fall, 386SX prices will have to 
follow.—Catherine D. Miller 










Famous CORE Reliability. CORE file 
servers, workstations, subsystems and periph- 
erals give you the reliability needed to protect 
your network investment. 


Powerful File Servers. The ATomizer 


7 386/20 and 386/25 floor-standing file servers 
provide mini-computer performance with 
a five full-height or ten half-height drive siots 

and up to 28 gigabytes of capacity. 


The ATomizer 386/20 desktop file server (not 
shown) provides up to 1.4 gigabyles of 
, capacity All offer uncompromised growth 


> capability. 
™ 


‘y High-Performance Workstations. 
Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
> ivity with fast system performance and 
#6 high-speed network throughput. 


\ High-Capacity Peripherals. 
, CORE 90 to 700MB, 9 to 16ms disk 
drives, high-speed 10 or 15MHz con- 

trollers and extemal LAN subsystems 

let you upgrade a system to a file 
| server without sacrificing perform- 
ance. Protect your valuable data 
with COREtape backup units. 


+ Compatible with such operating 
tems as Novell, Star LAN and 3Com, 
ell as industry-standard cabling, cards 
- one other network components, 
Contact your nearest dealer or CORE repre- 
sentative today. 

































Northeast Region: Southern Region: 
203/357-1339 407/997-6055 
Central Region: Western Region: 
312/439-0511 213/312-8130 
International Sales: 
407/997-6044 FAX: 407/997-6009 
of Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO D-TPO 


and Vitronix. In Canada. contact 
Markham Intemational. 


Products sted are registered trade marks 
of their respected manuytacturers. 
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are regsiered trademarks 
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Wherever 
Word Processing 
isDone... 


XyWrite III Plus 


No matter where you sit in the organiza- 
tion, XyWrite Ill Plus should be there. 

Novice to Professional Everyone 
can use XyWrite. New hires and temporary 
staff go to work immediately with A La 
Carte menus. More seasoned personnel use 
simple, logical commands to speed up 
production. The dual interface reduces 
the leaming curve and makes training 
a snap! 

Memo to Annual Report Regardiess 
of what you're working on, XyWrite 
boosts productivity and inspires creativity. 
Formatting control is so complete that 
handsome output is guaranteed, whether 
you use XyWrite on its own or with a 
page layout package such as PageMaker 
or Ventura. 

As It Is or As You Like It Use 
XyWrite right out of the box or customize 
it for yourself, your workgroup, or your 
company. XyWrite can easily be tailored 
to automate word processing tasks or 
reinforce company standards. 

For more information on how your 
organization can benefit from 
XyWrite III Plus, contact 


the sales department at 
508-671-0888 ext. 88. 





* XYQUEST 


XYQUEST, inc. 
44 Manning Road, Billerica, MA 01821 
(508) 671-0888 ext. 88. 


PageMaker and Ventura are trademarks of Aldus Corp. 
and Xerox Corp respectively. 
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and Unix applications than the $4,695 
model would be. While DOS comes stand- 
ard with both NEC PowerMate configura- 
tions, you can get OS/2 1.0 for $325 or 
SCO Xenix for $695. 

System memory is composed of 80- 
nanosecond DRAM chips running with 
zero wait states and four-way memory in- 
terleaving. Automatic RAM shadowing of 
both video and ROM BIOS is available, 
but cache memory is not. Accordingly, the 
PowerMate 386/20 did not do as well in 
our benchmark tests as the systems with 
cache RAM did, although it proved itself 
to be a solid midlevel performer. 


MORE MEMORY FOR THE MONEY 
In the $7,395 unit, system RAM can be ex- 
panded to 16MB of 32-bit chips by adding 
a competitively priced ($4,000) 8MB 
board that plugs into the standard memory 
card. Those with conservative memory 
needs who opt for the 2MB configured 
system can buy an $1,100 add-on board 
with room for an additional 2MB of RAM. 

The PowerMate 386/20 has ample 


For solid 
machines from a 
company with 
plenty of 
resources, you 
can’t do much 
better than NEC. 


room for expansion. It can handle up to 
five storage devices and has a 237-watt 
power supply with five separate connec- 
tors. Besides the single 32-bit expansion 
slot used for the memory card, you get two 
8-bit and five 16-bit slots. Slot space is 
conserved by building the parallel and seri- 
al ports and floppy disk drive controller 
right into the motherboard. Filling up the 
empty slots shouldn’t cause problems: the 
expansion bus runs at a rock-solid 8-MHz, 
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NEC PowerMale 386/20 

NEC Information Systems Inc. 

1414 Massachusetts Ave. 

Boxborough, MA 01719 

(508) 264-8000 

(ist Price: With 2MB RAM, |.2MB 54 
inch or 1.44MB 34-inch floppy disk dnve. 
$4,695; with 42MB hard disk, VGA moni- 
tor, DOS 3.3, $7.240, with SMB RAM, 
1SSMB hard disk. 80387-20 coprocessor, 
16-bit NEC VGA card and MultiSync II 
monitor, $12,735. 2MB RAM upgrade, 
$1,100, 40MB tape backup, $695. 

tn Short: The PowerMate 386/20 1s a solid 
20-MHz machine for a power-user worksta- 
tion or a small network file server. NEC ts a 
reputable brand name with an estahlished ser- 
vice and dealer system. 

GIACLE 637 ON READER SERVICE CARD 


ensuring compatibility with older interface 
cards. 

The Westem Digital ESDI hard disk 
controller on the test configuration man- 
aged a NEC 155MB hard disk, with access 
times under 18 milliseconds. The test con- 
figuration also came with the 8MB memo- 
ty board, a fairly expensive 80387-20 
math coprocessor, and an excellent combi- 
nation of the 16-bit NEC VGA card and 
the field-leading NEC MultiSync II moni- 
tor, all for a hefty $12,735 list price. No 
need to lose heart, though—NEC’s com- 
puters are sold only through dealers and 
are often discounted heavily off the list 
price. 

NEC support and service is also avail- 
able exclusively through its dealer network 
and authorized NEC Service Centers, 
which are located throughout the country. 
The service centers are an especially fine 
option to have when your dealer is unable 
to help you. 

NEC is a huge company with lots of re- 
sources to back up its products. While the 
PowerMate 386/20 isn’t the fastest, least 
expensive, or most technologically inno- 
vative 386 that we reviewed, it is a solid 
machine with the right ingredients and 
enough options to make it effective as a 
power-user workstation or a small network 
file server. You could doa whole lot worse 
than going with NEC, but you can’t do 
much better.—Bruce Brown 
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COMPA 
OR ZEOS 


PC Resource Magazine, “ZEOS . .. provides quality fenvenerziel8)( 
with IBM or Compaq and does so for about 70% of the price.’ 
Personal Computing, “ZEOS .. .is the best value we've come 
across... . its performance is right up there with the slickest, 
most expensive PCs you can buy.” 

PC Magazine, “Don't pass up the ZEOS.. . . solid construction, 
flexible design and escape-velocity performance make it atop 
rive ngene come 


InfoWorld, “We find the ZEOS 386 an excellent value. Speed: 
Excellent. Compatibility: Excellent. Value: Excellent.” 


PC Magazine Editors Choice, “The ZEOS 386 blows away 
every other computer. ..a smart choice.” 


The Choice is Clear. 


IBM isa registered trademark of [BM Corporation, Compag is ategistered trademark of Compaq Computer 
Corporation, ZEOS isa registered trademark af ZEOS International. Ltd. 
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The experts are in agreement. 
ZEOS builds the very best 386 
systems in America. ; 

The words on the preceding page 
are not ours. are expert assess- 
ments of the Z commitment to 
provide you with the very best ’386 
ates ae 

praises are echo 
other reviewers around the oe. 
And by our customers. Wet reflect 
our absolute commitment. ‘To qual- 
ity. To performance. To reliability 
and support. Quite 
simply, to Value. 
In all areas, ZEOS 
’386 machines are top 
performers. With un- 
compromusing atten- 
) tion to detail and quality throughout. 

Take our guarantee for instance. 
It's not just a “compatibility” guar- 
antee, but a 30 day Full Sat- 
isfaction Guarantee, no questions 
asked. And that’s b: up by our 
One Full Year Limited Warranty. 

Then there's Technical Support. 
At ZEOS technical eal isnot 
anes it’s Toll Free. Seven days 


a : 
But fa le Lane aa 
cause uses only top n 
components, many designed of 
manufactured right in our own fac- 
tory. Consider the little things. Like 
true high speed serial ports. Or our 
use of genuine Hercules" brand 
graphics cards for monochrome sys- 
tems. Then consider the big things. 
Like quality ultra-high perfor- 
mance motherboards designed for 
needs. Hard 


present a: ; 
bisk drives from reputable manu- 
facturers, brand names that you know. Even floppy drives; only 
Teac’ will do. ’ 

Selection too. As PC Magazine said, “more options than even 
the most configuration-hungry-hound could possibly need.” Have 
what you want. Nothing more, Sila es Your system will 
be built to your exact ications. Then fully burned in and 
tested right in our own labs. 

These are the reasons ZEOS is the choice of so many editors. 
These are the reasons ZEOS is your best choice. So pick out your 
dream machine and order it now with confidence. Your choice 
of ZEOS quality and performance is, in a word, Guaranteed. 
Order now by calling 800-423-5891. 
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‘Leasing Programs are available. All pnces and specifications are subject tochange without notice. 

cail for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are 
registered trademarks of IBM Corporation. Deskpro is a registered trademark of Compaq Computer 
Corporation. ZEOS 1s a publicly traded company; MPLS/St. Paul Local OTC. ¢ 1989ZEOS Internatronal, Led. 





Performance Comparisons using PC Labs Benchmark Series Release 4: 


NOP 
ZEOS 386/20 Desktop 166 
ZEOS 386/16 Desktop 240 





1BM PS/2 Mode! 70-E61 209 
Complete ZEOS 
20MHz °386 


Desktop System. 
80MB SCSI Drive! 


Only $2995.00 


I6MHz systems also available! 


The new ‘386 desktop standard, 

Featuring our 64K CACHE (twice 

that of most competitors) providing 

Zero-Wait State performance 

vastly superior to page/ interleave 

memory schemes. Incredible value. 

= High speed Zero-Wait 64K 
SRAM CACHE. 

® Genuine 32-bit Intel 80386-16 
or 20MHe CPU. 

= IMB of Zero-Wait DRAM 
Expandable to I6MB. 

8 Ultra high speed Hard/ Floppy 
SCSI controller. 


80386 Flocti 
instruction ——Poi 


int Conventional 
Mix Calculation Memory 
287 10 82 038 
358 13 62 058 


4it 16 14 077 


8 Screaming 80MB, 28ms 
Seagate SCSI Hard Drive, 
1L2MB floppy drive. 

= Genuine Hercules* brand 
graphics card. High Res Amber 
Display with Tilt/Swivel Base. 

® 101 Key ZEOS Tactile/Click 
keyboard. 

8 High speed Serial and Parallel 
Ports. 


= 132, 5-16 and 2.8 bit slots. 

8 80387 support. 

= ZEOS 5-bay case with security 
lock and LED indicators. 


Complete ZEOS 
16MHz °386 


Only $2,295.00 


The same top quality ZEOS 
system above but at IGMHz, fea- 
turing a Fast Seagate 32MB 138R 
Hard Drive. Editors Chotce! 


Options Galore! Including our Genuine Hercules® 14" VGA system, 
add only $595. Plus an incredible selection of Hard Drives, Tape 
Backups and more. Virtually any add-on you could want. Call now 


Toll Free for detatls 800-423-5891. 





Performance Comparisons using PC Labs Benchmark Series Release 4: 





80386 Floating 
Instruction — Point Conventional 
NOP Mix Colculation Memo: 
ZEOS 386/33 Vertical 101 170 632 025 


ZEOS 386/25 Vertical 134 






IBM PS/2 Modal 70-421 134 


Complete 25MHz 
*386 Vertical System. 
80MB SCSI Drive! 


Only $3995.00 


33MHz also available now! 


ZEOS 25MHz and 33MHz 80386 

systems are the fastest, most ad- 

vanced available anywhere. Review 

after review, these ZEOS systems 

are selected as the best price/ 

performance buys 

® High speed Zero-Wait 25/15ns 
64K SRAM CACHE. 

@ 128K CACHE optional. 

= Genuine 32-bit Intel 80386-25 
or 33MH2 CPU. 

® Lightning Fast 80MB, 28ms 
SCSI Seagate Hard Drive, 
L2MBFDD. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-2310 

In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espafiol. 
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220 
att 


8 IMBof Zero-Wait 32-bit DRAM 
expandable to 8MB on board 
plus IGMB 32-bit expansion 
(24MB total). 

8 Ultra high speed Hard/Floppy 
SCSI controller. 

® Genuine Hercules* brand 
graphics card. High-Res Amber 
Display with Tilt/Swivel Base. 

® 101 Key ZEOS Tactile/Click 
keyboard. 

= High Speed Serial and Parallel 
Ports. 


= 1.32, 6-16 and 18 bit slots. 

= 80387 & Weitek support. 

= Heavy Duty 6-bay Vertical Case. 
For Desktop configurations 
deduct $150. 
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ORTHGATE COMPUTER SYSTEMS 


NORTHGATE 
ELEGANCE 386/20 
NORTHGATE 
ELEGANCE 386/25 


Northgate Computer Systems’ Elegance 
386/25 tower model and the desktop Ele- 
gance 386/20 represent two real values in 
the 386 market. The base prices of $3,399 
for the 20-MHz system and $3,999 for the 
25-MHz unit are reasonable, considering 
that they include the AMI BIOS, DOS, 
1MB RAM, two floppy disk drives, one 
parallel and two serial ports, a hard disk, 


and a monographics monitor and Hercules | 


card. In addition, the two systems offer 
top-flight performance. 

Both machines arrived with preformat- 
ted hard disks containing DOS and a utili- 
ties subdirectory. Among the utilities is a 

| hypertext-like program that gives you on- 
line help about DOS, the included utilities, 
and the system itself. Call up the program, 
and a quick jab at the arrow keys for topic 
selection gives you a concise rundown on 
the hows and whys of what you'd like todo 
(even experienced users can forget the 
cryptic options needed to format a 720K 
disk in a 1.44MB drive). The Super PC- 
Kwik disk-manager software and caching 
software, as well as the VOpt disk optimiz- 
er, are also preconfigured and are installed 
on the system. 

Each machine is also equipped with 
Northgate’s Omni Key 102 keyboard with 
audible mechanical feedback. It’s a gem of 


The Northgate Elegance 
386/25 deluxe tower and 
386/20 system are each 
equipped with the compa- 
ty’s Omni Key/102, a prop- 
erly resistant keyboard. 
Each also offers read/write 
cache memory—256K in 
the 25-MlHz, 64K in the 20- 
MHz—on the proprietary 
motherboard. 


no uncertain value, being somewhat less 
harsh than an IBM keyboard but more re- 
sistant than the Jell-o-like keyboards that 
arrived with many of the other machines 
reviewed in this issue. 


ELEGANCE 386/25 The flagship of the 
Northgate line is the Elegance 386/25. Our 
evaluation unit included a deluxe tower, a 
$975 option (with ten half-height drive 
bays, a 250-watt power supply with dual 
variable-speed fans controlled by a therm- 
istor inside the case, and a level to ensure 
that the 386/25 sits foursquare on the floor) 
that has finally put to rest my fears that 
towers are too easy to tip over, 

We tested the durability (accidentally, 
of course) by dropping the 386/25 off a 
table. An electrical power strip was 
squashed, the tower was dented, but the 
computer itself needed only a pass with 
CHKDSK (it was powered but not running 
when it fell) to jump back to life. 

One important aspect is the read/write- 
back cache system included with the pro- 
prietary motherboard. This is supplied in 
place of the somewhat exotic page-mode 
memory addressing found on many 386s, 
and Northgate claims a hit rate greater than 
85 percent for its system. Keep in mind 
that the best results occur with the largest 
cache and that the test unit was topped off 





at 256K. 

The $11,394 test system also came 
equipped with 4MB of RAM (a maximum 
16MB of 32-bit memory can be split be- 
tween the system and memory board) and 
a gigantic 6(00MB SCSI hard disk. 
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Northgate Computer Systems. 

13895 Industrial Park Blvd., #110 
Plymouth, MN 55441 

(612) 553-0111 

(612) 553-0631 

Northgate Elegance 386/20 

List Price: With [MB RAM, 68MB hard 
disk, 1.2MB 54-inch and 1.44MB 34-inch 
floppy disk drives, monochrome monitor, 
DOS 3.3, $3,399; with VGA monitor, 
$4,024; with 140MB hard disk, $5,094. 
IMB RAM upgrade, $490; 300MB hard 
disk , $2,600. 

CIRCLE 651 ON READER SERVICE CARD 





Northgate Elegance 386/25 

List Price: With IMB RAM, 68MB hard 
disk, 1.2MB 54-inch and 1.44MB 34-inch 
floppy disk drives, monochrome monitor, 
DOS 3.3, $3,999; with VGA monitor, 
$4,624, with 4MB RAM, 600MB hard disk. 
$11,394. IMB RAM upgrade, $490. 
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In Short: The speed of these systems, com- 
bined with their high-quality components and 
documentation, merits anyone's consider- 
ation. The benchmark test results tell the real 
Story of these quality 386s, though their re- 
freshing warranty policy and other thoughtful 
measures help, too. 





ELEGANCE 38620 The drop in speed 
from the 25-MHz unit to the slower 20- 
MHz Elegance 386/20 was quite a bit more 
noticeable than I thought it would be. After 
the excesses of the Elegance 386/25, the 
low-end test 20-MHz system, with 2MB 
of memory, 64K of read/write-back cache, 
and a measly 8OMB hard disk, felt almost 
boring. It is the benchmark test results that 
tell the real story, though. As with the 
386/25, the FCC Class B-rated Elegance 
386/20 surfaced second from the top with- 
out resorting to over-oscillated processors 
or any other feats of artful dodging. 

The price of the tested system is right, 
too. Even when equipped with the same 
top-of-the-line VGA system as the 386/25, 
the tested system still costs a palatable 
$5,300. 

Two 32-bit slots sit on the motherboard 
(along with six 16-bit), but with system 
board RAM capacity at 8MB, expansion 
RAM card capacity at 8MB and a total sys- 
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AND ICAN BACK IT UP. 


It’s finally complete. 1 now have all of our PC 
workstations integrated into five operating 
department LANs. A lot of vital information 
is flowing through these networks every day. 
Information my company can’t afford to lose! 
That's why I've put a MaynStream 150 cassette 
backup from Maynard Electronics in each of 
my supervisor stations. 


With a mixture of Compaq’s and PS/2’s it was 
important to find a compatible, high perfor- 
mance, internal tape backup system that would 
fit into all of my supervisors’ workstations. It 
turned out that MaynStream is the only 150 
megabyte, high performance drive in the market 
that fits into both a 34% inch AND a 5% inch 
bay. And the MaynStream 150 cassette is 3 
times faster than any other internal 342” form 
factor product. The MaynStream 150 has all 


PM WELL 
CONNECTED. 


150 Megabytes 
G Internal Cassette 


Compatible with 
PC, XT, and ATs 
and PS/2 Models 
50, 60, 70, and 80 


G Fast 6.6 MB/min 
backup 





Award Winning 
Software 


& Novell Approved 
XENIX Compatible 
© One Year Warranty 


| 

Bi Easy to use — | 
| 

| 


of the features we've grown to expect around 
here. It’s fast, easy to use, and it’s compatible 
with our other MaynStream products. 


Now, I’m well connected, and I can back 
it up. Can you? 








460 E. Semoran Bivd., Casselberry, Fl. 32707 407/331-6402 
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tem capacity of 16MB of 32-bit memory, I 
honestly couldn’t imagine what to do with 
the extra 32-bit crevasse. 


ADDED APPEAL Other extras add to 
the appeal of both machines. Each came 
equipped with enough manuals and pam- 
phlets to start your own reference library. 
The documentation that originates from 
Northgate is clearly illustrated and written 
in simple language. 

Common to both computers is North- 
gate’s warranty policy, which has some 
surprising terms. If a part breaks within I 
year of purchase, Northgate will ship out a 
replacement to you overnight (at its own 
expense) without your first needing to ship 
the defective unit back. The company is 
also currently negotiating an optional on- 
site service relationship with Sorbus Sys- 
tems. 

When it comes down to it, the speed of 
these systems, combined with high-quality 
components and documentation, would 
certainly eam them a place in my home, 


not to mention my office.—Bill O’Brien 


Quiver Usa 
OLIVETTI M380/XP1 


Who says computers have to look boring? 
The gray-toned case of the Olivetti 
M380/XP1 defies such notions with a look 
reminiscent of European designer fash- 
ions. Olivetti has even attracted AT&T, 
whose less-ornamental computers are 
made by the Italian-based company. 

Behind the pretty face, however, lies a 
20-MHz computer that has a tough time 
living up to the promise of its outer appear- 
ance. For a base price of $6,995—no small 
change—you get IMB RAM, an 80MB 
hard disk from Magnetic Peripherals, a 
1.2MB floppy disk drive, and one parallel 
and one serial port. Our tested configura- 
tion included Olivetti’s own VGA monitor 
with a 16-bit Paradise adapter card and an 
extra megabyte of RAM for a total list 
price of $8,579. 


HIDDEN SWITCHES At the bottom 
front of Olivetti’s 74-inch-high case lies a 
tiny, nearly invisible power-on switch. 
Beside it is an equally camouflaged reset 


button, a volume-control dial, a hard disk 
activity indicator, and a lock. 

Olivetti’s keyboard (it matches the 
case, of course) is well constructed and of- 
fers a firm touch. There’s one problem, 
though: If you’re short on desk space and 
need to push the keyboard against the com- 
puter, you'll find you’ve lost easy access 
to your power-on and reset switches. Also, 


puter’s intended outlet. 

Getting to the heart of the FCC Class 
B-certified M380/XPI is another tricky 
matter. To overcome the limitations of the 
machine’s small-footprint design, Olivetti 
has positioned its motherboard underneath 
the board housing the expansion slots, face 
down. 

A 32-bit connector links the mother- 
board with the rest of the system. To get at 
the processor, Olivetti’s BIOS, or the TTL 
chip set, you must tum the unit upside 
down and remove the bottom panel. 

Three half-height drive bays, a 230- 
watt Alitec power supply with three con- 
nectors, and two 8-bit, two 16-bit, and 
three 32-bit expansion slots also lie within 
the attractive casing. Each 32-bit slot can 
hold a memory board fitting as much as 
16MB, using | -megabit SIMMs. (Our test 
system used 256-kilobit DRAM chips run- 
ning at 100 nanoseconds.) 

One caveat: If you're planning to run 
AT-compatible boards in the M380/XP1, 
you may hit trouble. This machine’s bus 
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Olivelti M380/XP1 

Ohvetti USA 

765 U.S. Hwy. 202 

Somerville, NJ 08876 

(201) 526-8200 

List Price: With IMB RAM. 80MB hard 
disk, 1.2MB 5%-inch floppy disk drive, 
$6,995; with monochrome monitor, DOS 
3.3, $7.360: with VGA color monitor, 
$7,880; with 2MB RAM, $8,579. IMB 
RAM upgrade, $699; 60MB tape backup. 
$1,237. 

In Short: The Olivetti machine has alough 
time living up to the promise of its designer- 
quality casing. lis Western Digital hard disk 
controller helped it to shine in some tests, but 
the machine proved disappointing in others. 
CIRCLE G26 ONREADERSERVICECARD 
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the monitor plug doesn’t fit into the com- | 





The Ollvett! M380/XP1, with its decora- — 
tive pattern and gray-toned case, sports 
are marred by inefficient construction: 

the motherboard is placed facedown be- 
neath the board hoiding the expansion 


speed is 10 MHz rather than a comfortable 
8 MHz and may stymie an older board. 


SPEED VS. SLUGGISHNESS = The Oli- 
vetti’s Western Digital ST-506 controller 
led the machine to admirable results in PC 
Labs’ BIOS Disk Seek benchmark test, 
where it finished in the top third. It also 
earned high marks in the DOS File Access 
benchmark tests. 

But on those tests that relied on system 
architecture and memory speed, the Oli- 
vetti proved less impressive. Both the 
Conventional and Extended Memory tests 
found the machine wanting, zero wait 
states notwithstanding. And it ranked in 
the lower third on the 80386 Instruction 
Mix and Floating-Point Calculation tests. 

With its M380/XP1 and other higher- 
end 386 models, Olivetti has been target- 
ing the 386 market in the United States and 
Europe. But one obstacle it faces with the 
M380/XPI is the paltry 90-day warranty 
period. The other is that there are plenty of 
other companies targeting the same mar- 
ket—and doing it better. If the company 
ever succeeds in matching its performance 
to its looks, the M380/XPI is sure to tum 
heads. Right now, it’s just beauty without 
brains. —Susan L. Hayes and Edward 
L. Perratore 





WORD PROCESSING SOFTWARE 
THAT MANAGERS CAN ABSORB INSTANTLY. 





Busy professionals need a word processor 
which will quickly soak up their ideas and help 
them create impressive-looking documents. New 

y : from Software Publishing, 
FOR FREE TRIAL DISK 


CALAS1#408°6.48°83 91 
» GRERAT OR WED - 


Professional Write 2.1 
incorporates all the fea- 


= 
FO RPGR ADE NFO 
CALL WESOSe7ay- 4900 


tures managers want into 





an easy to use program. 
Follow-along tutorials, pull-down menus and 
context-sensitive help will have managers pour- 
ing out memos and reports in less than an hour 
with no special training or MIS support. Whats 


more, its Preview feature wipes out wasted 
printing runs by showing what a report will look 
like before its printed. Professional Write even 
shares files with other popular word processing 
programs. And supports high quality laser and 
dot matrix printers, providing managers access 
to a flood of fonts. So call today for a free trial 
disk. Professional Write will have managers in- 
stantly producing sophisticated documents, instead 
of wringing their SOFTWARE 
hands over compli- %_ PUBLISHING 
cated software. 


Runs on IBM PC and MS DOS compatibles, © 198%9 Software Publishing Corporation, igot Landings Dr., Mountain View, CA 94039-7210. 


Aw...What the Heck! 


EXTREMELY POWERFUL 


DesignCAD 3-D version 2.D ia aa powerful 
as most CAD systems costing $5000- 
$10,000! Features like. Complex Extrusions- 
linear, scaler, and circular, Blending of Sur- 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera- 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systema avsilable... at 
any price! Engineers, Architects snd Consut- 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
sre not ss powerful as DesignCAD 3-D. 








DesignCAD 3-D version 2.D is available from most retail computer stores, or you may order directly from us. cer 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D 1a an IBM PC Compatible snd 64DK RAM. DesignCAD 3-D supports most graphics 
cards. printers. plotters and digitizers. Free information and a demo diakette are available by contacting us at: 


VERY EASY TO USE 
Just becauae DesignCAD 3-D ia powerful doean’t 
mean it is difficult to use. Single keystroke com 
mands and side-ber menua which give short direc- 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not required, DesignCAD 3-D 
supports all popular digitizers and mice. 
Many of the older, more cumbersome CAD systems 
fequire weeka of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in s mstter of minutes! 
In a recent CAD contest only one contestant was 
able to match our ere. The pac sold 
for $3000.00. The other packages took up to 
twice as to perform the sama drawing and 
cost up to $5000.00! 
Still don't believe us? The goblet pictured below 
required only 16 keyatrokes and 3 commands to 
create! The top, front, side, snd isometric views 
were crested simultaneously... in less than one 
minute! 


DesignCAD 


3-D 
only $399! 


WHY BUY THIS ONE? 
There 1s a very important reason to buy DeaignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratio. Many people 
make the serioua mistake of thinking that itis neces- 
Sary to spend thousands of dollsrs to obtsin "s good 
3-D CAD aystern.” Thiais not true! We talk to people 
everyday thst are sadly disappointed with their 
“expensive” CAD systems. Don't be one of them! 
Call us snd we will send you s complete set of 
literature end e free alide show demo diak. Once 
Bicones DesignCAD 3-D version 2.0 with other 
Se systems we know you will choose DesignCAD 


DON'T TAKE OUR WORD FOR IT 


Here is what other people have to say about Design- 
CAD 3-D: 
“After you've worked with DesignCAD, the single 
keystroke commanda are simple to remember and 
it becomes easy to “flick one key” to execute s com 
mend. An extremely ergonomically designed pro- 
ram. 
b. HENRY LEVET Lovet & Daigle Architects - New Orleans, LA 
Designed a 65,000 sq ft. nursing home using DesignCAD 
“Recently | worked with s firm that builds decks. 
They purchased your product on my recommenda- 
tion. | sat down with them and in two hours they 
were very proficient in DesignCAD. Now they ara 
more effectrve; and we can communicate... ita 
wonderful to be able to do s block repeat 42 times 
snd there sre 42 2x4's to make the deck!” 
J. TURNER, Architect, TAO Lta.- The Woodlands, Texas 
“Allows scientists and engineers to expend minimum 
time leaming and uaing CAD software so that their 
time can be expended on the project at hand. It 
also allows acientists and engineera to quickly 
Present to menagement all views of a subject. (3-D)."” 
DR STEVENS, NASA Spoce Scienust/Engmeer 


HOW DO | GET ONE? 
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VERY LOW PRICED 

The first question asked by many peopis is, 
“Why is DesignCAD 3-D priced so low?” The 
answer? After developing DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest apreadaheets on 
the market We took employee polls. Finally, in 
the great American Tradition, we said, “Aw... 
What the Heck! Let's see the other guys 
beat this price!” DesignCAD 3-D version 2.0 
sells for $399. 














American 


Businese Computers, Inc. 
327 South Mill Street 


FAX: 01-818-626-6353 
TELEX: 8102400302 
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Pan-Unirep Corp. 


MICROLAB 386/20 
MICROLAB 386/25 


A newcomer to the 386-based fray, Pan- 
United Corp. offers two systems with a 
range of configuration options, none of 
which involve questionable, no-name 
parts. The company’s MicroLab 386/20 
and 386/25 computers are equipped with 
Tespected, industry-standard components. 
Usually, when a vendor uses well-known 
entities, the prognosis for customer sup- 
port and machine reliability is good. 

Both the 20- and 25-MHz machines can 
be housed in either an AT-style desktop 
chassis or a monolithic tower. Both cas- 
ings are of handsomely designed solid 
metal with plastic front-cover panels. The 
units, which received FCC Class B ap- 
proval, sport the AT design blue- 
print—one internal full-height hard disk 
bay and a stack of three half-height bays on 
the top or the right, depending on the chas- 
sis orientation. The front-panel indicators 
include power-on and turbo LEDs (which 
show 8-MHz or high-performance clock 
speed) on both units, with an additional 
LCD on the 386/25. 

The 386/20 and 386/25 come standard 
with unalterable zero wait states, !MB of 
memory, 64K cache memory, and a 


Pan-United 
computers come 
with top-notch 
components. 


1.2MB 54-inch floppy disk drive, for 
base prices of $3,197 and $4,397, respec- 
tively. Both units can be configured with a 
variety of monitors, keyboards, and alter- 
native disk drives. The systems we re- 
viewed used top-notch brand-name com- 
ponents, including Micropolis ESDI high- 
capacity hard disks, TEAC floppy disk 
drives, Video Seven’s much-acclaimed 
FastWrite VGA display adapters, Tatung 


AMI’s motherboard and BIOS grace many 
of the more-reputable 386 machines, in- 
cluding Pan-United’s MicroLab 386/25 
(and its 20-MHz counterpart). Using 1- 
megabit chips, this motherboard can 
hold up te 8MB of RAM, divided between 
DIP and SIMM packs. 


monitors, and Key Tronics’ Enhanced- 
style keyboards (with the clicky feedback 
that makes typing pleasurable). The prices 
for these configurations came to $5,432 
for the 386/20 and $8,607 for the 386/25. 
The only proprietary part of the system is 
the power supply, a single-fan, 200-watt 
affair that includes a switch for either 110 
or 220 volts. 

The MicroLab machines contain the 
traditional expansion slots—one 8-bit and 
six 16-bit—as well as a proprietary 32-bit 
slot for expanded memory. Serial and par- 
allel ports are located on the machines’ 
Westem Digital controller card. 


AMI MOTHERBOARD Like many of 
the more-reputable 386 machines on the 
market, the MicroLabs include AMI’s 
motherboard and BIOS. The AMI board 
uses Chips and Technologies’ chip set and 
contains sockets to support the Weitek or 
Intel 387 coprocessors, although neither of 
these is included. 

The motherboard also reserves sockets 
for conventional DIP RAM chips and 
SIMM RAM chips. The DIP sockets will 
accommodate 1MB if you use 256-kilobit 
chips or 4Mb if you can get your hands on 
1-megabit chips. The four SIMM banks 
can be filled in the same manner. Both the 
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DIP and SIMM will also accommodate 
4Mb chips (when they become available), 
but then you would have to choose be- 
tween the DIP bank or the SIMM bank. 
Using the 4Mb chips, you could place up 
to 16MB on the motherboard and add an- 
other 16MB to the expansion card. 

The cache memory uses the faster stat- 
ic-column RAM (SRAM); it offers in- 
creased performance where you need it 


| most. The 386/25 uses 25-nanosecond 


SRAM; the 386/20, 20-ns. SRAM. 

One of the nicest things about the AMI 
BIOS is that the diagnostics are built into 
ROM. When you power-up the machine, 
you can either use the CMOS setup pro- 
gram or run the comprehensive diagnostics 
to perform a low-level format on a hard 
disk or test the cache memory. The CMOS 
setup program can be used to enable shad- 


FACT FILE 


Pan-United Corp. 
1967 Rte. 27, #12 
Edison, NJ 08817 
(201) 985-8009 
(800) 433-3006 


MicroLab 386/20 

List Price: With IMB RAM, I.2MB 54%- 
inch floppy disk drive, $3,197; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$4,077; with VGA monitor, $4,607; with 
2MB RAM, 70MB hard disk, $5,432. IMB 
RAM upgrade, $695; 1SOMB hard disk, 
$1,595; 60MB tape backup, $550. 

CIRCLE 112 ON READER SERVICE CARD 





MicroLab 386/25 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $4,397; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$5,277; with VGA monitor, $5,807; with 
4MB RAM, ISOMB hard disk, $8,607. 
IMB RAM upgrade, $695; ISOMB hard 
disk, $1,595; 60MB tape backup, $550. 
GIRCLE 619 ON READER SERVICE CARD 





In Short: Pan-United’s MicroLab 386/20 
and 386/25 use well-known top-of-the-line 
components that minimize the risks involved 
in buying mail-order AT clones. A combina- 
tion of sturdy workmanship, AMI’s respect- 
ed motherboard and BIOS, and Video Sev- 
en’s FastWrite VGA display adapter make 
the MicroLab machines good performers for 
price-conscious shoppers who want brand- 
name components. 








Writing some code? 


U 31" format avaliable from ua. Specity 





















Genare! information ... NCP 





whan ordering. GHot Line Wo2.0............... . $49. 
© packaga inciudes both 51/4” and 31/2” Generic Software ... NCP 
disks, @Ganeric CADD Level2 ........ ... 89 
B 31/2" format avaliable from manufacturer Generic CADD Level 3.......... . 179. 
by request. Call ua for datalia. MAESHIMNAOL ss cea eed eee ecm 159. 
CP—copy: protected, NCP—not copy: protected. GBesic Home Design3.0............... 35. 
BCADD Starter Kit (includes Level 2)... .. 109. 
SOFTWARE Great American Software ... NCP 
DOne White Plus Master 2.01 (General Ledger) 129. 
We only carry the latest versions of products. DAP, AR, or Payroll2.01........... each 129. 
Version numbers in our eds are current at press Harvard Associatea ... NCP 
time. (: [ad Oo] Wovoys kc (0 Ec, Sane 59. 
Hayea ... NCP 
Aldua ... NCP Fc lenlepall WSIO.: «Ne: <M Sie eee ee oc 89. 
OPagaMaker3.0....000 2.2... cece eee call yy MSmartcom | 1.0 ..........0.....008 149, 
Aipha Software ... NCP CoPersonal Lawyer 2.0-Personal Lawyer employsa] — Hiigraeve Software ... NCP 
BAlphaWorks 1.0 (integrated package) .... 99. | quick and easy “question and answer” method OHyperACCESS 3.31 .........0...0005 89, 
CALPHA/four 1.0 (GBF tile compatible). ... 319. Rarsoon yr FC a will, power of attomey Individual Software ... NCP 
American Smaii Business Computers statement ? missory note, or Typing Instructor Encore 2.13 .......... 26. 
DDesign CAD 3.1 (NCP)...... 0... 159. t, promissory note, DProfessor DOS (with Smartguida)........ 27. 
DDesignCAD 3D 1.1 (NCP)............ 159. . intult ... NCP 
QUICKEN AN icici. whit HieieeT i nucr anita 35. 
Glurbo Pascal Professional Pack Javelin ... NCP 
(W/DODUDGEN we 169. BJavelinPlus2.02..............00008 249. 
[: [rite fare )-2(¢ Rie, c Gite aieic.c.o ome eeeneast.c 99. Lifetree ... NCP 
es | Gilurbo Assembler & Debugger 1.0....... 99, OVolkswriter4 ..... 0. ee 159, 
BSidakick Plus1.0........... .. 135. Lotua ... NCP 
Pp @Sprint1.0..............05 .. 135, BAgenda TORR oe heat 289. 
+ a EBiQuattro 1.0 w/SQZ!Plus 1.0........... 165. 011-2-3 2.01 (upgrade free to version 3.0)... call 
a MIParaOx' S101 4g... 8 ences a hae es CANA EHAIS OR err ce teats certs «lenses 109. 
at Bourbaki ... NCP DSymphony20............ eee, 459. 
m2h. EM DIR 413.0! 6 gee ccs as wee de ee 49. OMagellant.0................. 0.0008 call 
: -@ Bridgeway Publishing ... NCP DFreelance Plus 3.0..............000. 345. 
—m ERastitaxi3 9 ir. ce es ce ae 35. MECA ... NCP 
Brodarbund ... CP MCheckwrita Plus 7.0...............00. 29. 
OPrint Shop 2.41 39. OManaging Your Money 5.0............ 119. 
Alpha Software ... NCP [Memory Mate 3.01R (NCP)............ 45, Meridian Technology ... NCP 
@Alpha Works 1.0~AlphaWorks, rated *1 by Chipsoft ... NCP DiCarbenCopy Plus 5.0(2 required) ...... 5. 
Software Digest, includes wp, TurboTax Personal/10406.01........... 45, Microtogic ... NCP 
ee gal carat Et te ties cil time) 119  Memiytoe NCP il 
pen: and wis dBase IPs nd Lous Computer Associates ... NCP DWordFindar4.0.........cccceseecaes 35. 
cs. uy’ WSuperCale§......0...00.. 0 eee 319. OGOfer 1.0 (text retrieval system)......... 45. 
Core international ... NCP 
Application Techniquea ... NCP (ee: a ee eee 95. 
MPizazz Plus 1.2 0.0... eee 75. Crosstalk Communicationa ... NCP 
Ashton-Tate ... NCP EiRemoteal dl... Maan leer tees 95. 5 
IGBASE'V G0) cas. cs cscnh wee cantare call OCrosstalk XVI3.7......0 00.0000. 0.005 95. F 
@MultiMate Advantagall1.0........... 299. DOCrosstalkMK.41.1......0......0.005 124. + 
Autodesk Dec Software ... NCP 4g 
DAutosketch Standard 1.04............. §5. ODac Easy Payroli3.0................. 59. = 
Best Progrems ... NCP ODac Easy Light 1.0...............00. 45, a 
DlLabel Master 3.1 ges label program). . 29. ODac Easy Accounting3.0 ............. 59. 3 
Bible Research ... Dataatorm ... NCP a 
OThe Word 4.2 (King ome version) ..... 159. OProcomm Plus 1.18.................. 49, 4 
OThe Word 4.2 (New Intemational version). 159. Deirina Technology ... NCP 
Bloc Publishing ... NCP BPerFORM 1.0)... 60 ce da cece 159. 
ERROMTTOON ZOU irs ice cnn aiinin acters 55. 5SthGeneration ... NCP 
GIRO FiWag 2:0 os casam ens esarsomava ee 89. Fastback Plus2.01..........0.0..... 109. 
Personal Lawyer 2.0 . Fox Software ... NCP 
OPopDrop3.1........ . EiFoxbase Plus 2.1 (single user)......... 209. 
Borland international ... NCP li Foxbase Pius 2.1 (Natwork version) ..... 319. ild’ aa 
@Superkey 1.1.0.0. 0.0 oe ese eee eee 69. Funk Software ... NCP a ae ar ered 
ITU C200) nec ores s sjameeerieys oo oes 99. DSideways 3.21 (creates wide printouts). ... 42. a thinking s Ne Sere Ue 
BiTurbo C Professional Pack (w/Debugger) ... 169. [Worksheet Utliies 1.0 (7-2-3 utilities)... .. 59, discovery of ideas at home 
BiTurbo Pascal§.0................000. 99, DAllways 1.0.0.0... 0.0... cece eee 85. 
For IBM Personal Nal at exclusively, 
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Composing great odes? 


Generic Software .., NCP 

HICADD Lav 31s a sophisticated drafting pack- 
age. The Generic Starter Kit includes CADD 
Level 2, Basic Home Design, as well as a 
workbook tutorial. 

Genene CADD Levl3 2.0.0. e cece $179. 
Genenc CADD Staner Kut 





MicroPro ... NCP 
OWordStar Professional Release5....... 209 
OUpgrade to Release 5 from eny version ... 89. 


Microrim ... NCP 


GIR:BASE for DOS (version 2.1) ......... 489 
@R:BASE Compiler ........... 0.20005 
Microsoft ... NCP 

OLearning DOS 2.0 (for any DOS version) .. 35. 
OWindows 286 2.1................00. 69. 
WorksWi0S) cess snd aeertesfed 99. 
Windows 386 2.1...............0 ee 129. 
MWord!S:0 joss: spteeneeie < ones call 


@IExcel 2.1 (requires 80286/80386 CPU) .. 239. 
LANGUAGES 











OMace Utilites 5.0 (DOS utilities)........ $55. Software Pubilahing ... NCP 
EIMaceiGold 1.0. nie os nee sire wins 79. Professional Plan1.01......... $59. 
PC Support Group ... NCP OOPFS:First Publisher 2.0 ........... 0.06: 79. 
TLIghtning 42. os. ays so eae ties 39 i*)PFS:First Graphics 1.0................ 95. 
Elicid 3.210 ee ec 75. @PFS:First Choice 3.01......... Oe. + 99. 
Parsonics ... NCP Professional Write2.1......... . 145. 
OSmertNotes 20 eens tel) oT eee 49. Professional File2.0.......... oe 189. 
OSeeMORE 1.02. . . 49. WOffice Writer6.1............0...0008 299. 
BUSOKAL INK .01".. .:5:.: See ee oi ss 59. @iHarvardGrephics 2.12 .............. 299. 
OUttravision 1.1........00 00.00. . 79. (iHarvard Grephics Accessories Peck... 299. 
Pater Norton .., NCP (Harvard Project Maneger3.0......... 439. 
FINOROMIE CHONG sccsc 5 <.55 atoms sce ee oi 39. Spinnaker ... NCP 
Norton Commender 2.01.............. 45. DResumeKit 1.0................00 eee 25. 
Standard Utilities 4.6......... 0.0.2... 55. i b 
Advanced Utilities 4.5 ................ 79. . 
®Dan Breklin's Demo Program2.... . .. 99. Springboard ... NCP 
Quarterdeck ... NCP ONewsroom Pro 1.0...............000- 45. 
CExpanded Memory Manager 4.2........ 39. Symantec ... NCP 
GBESOVieW 22... Agee kena hee ae TON MESOZIPUS VAN aca as ee ev ee 69. 
ODESQView 386 1.0... ............... 115. BO&AWrite 1.01... eee 135. 
Raference Software ... NCP Grandview 1.0..................00. 195. 
OGrammatik Ill 1.07 (electronic proofreader) 52. O10 & A3.0 (detabase, word processor)... 235. 


OReference File 1.0 (pop-up DB manager). . 49. 





Ralay Communications 
. DRelay GoldSi0! «ctw te eee ee 149. 
Revolution Software ... NCP 
VGA Dimmer 2.01 (screen saver). ....... 19, 
. Cruise Contral 3.02.00... 0.0.0... 000, 39. 
Rightsoft ... NCP 
ORightwriter3.0........ 0... cc eee eee ae 54, 
Simon & Schuster 
F CUIVDING TUROGIVAL 2. swath deietaisie se cen 33. 
Softlogic Solutiona ... NCP 
OSoftware Carousel3.0................ 49, 


ODisk Optimizer 4.01 (w/Data Guardian) ... 45. 


ACN es eee 1 cums ae call 





. NCP 





PQUICKIBASICIES 5.5 seas s pend ones 9. 
BQUCK C20... 004m... ee Dohrrst Publisher 2. 20s up an ordinary word 
@Macro Assembler 5.1 ................ 99. document or create somethi 
Basic Compiler6.0 ................. 199. entirely new with Software Publishing's First 
BIC CompllenS.1 ue. asec tee ee ete 299. Publisher Buy now and get a FREE Business 
Monogrem ... NCP Symbols Li for $79 
mDollars and Sense 3.1..............4. 105, yymbols Library—~a must for any report. . $79. 
Multisoft ... NCP 
OSuper PC Kwik 3.2 (disk cache utility) .... 49. OBreakthrough Timeline 3.0 ........... 395. 
OSuper PC Kwik Power Pak 1.1.......... 59, Spreadsheet Analyst2.5........ tna QS. 
Nantucket Software ... NCP MThink Tank2.41NP.................- 135. 
Clipper (Summer ‘87, dB3 Plus compiter) 429. TiMaker ... NCP 
New England Software ... NCP BScrapbook+ 1.0.............. cee 79. 
fGraph-in-the-Box Release 2............ 75. BiClickArt Business Images ............. 42. 
IGE SAN OM ic ecu n inc semen e 159. silt EPS (PostScript) Ilustrations ........... 79. 
WGBAnalytic1.0.................... 405, | ClTmeshys i 3.3—Tums time into money for The XTREE Co. ... NCP 
Nolo Press ... NCP your service business with its accurate software } MXTREEPro1.1..................00. 69. 
DWillMaker3.0 0.00.00... 0c cece eee 35. | timer, custom billing powerful produc- TOPS ... NCP 
DiFor The Record 1.0............ 2.000 35. ae analysis and lair ble Flashcerd (Apple Talk network card; 
North Edge Software ... NCP 1 year warranty)... ee ce eee 169. 
OTimesiipsm3.3................000. 169. NetPrint 2.0 (share printers)........... 119. 
Owl International ... NCP TORS 2:0; ee @... . Weis cess 119. 
EKGUIGOI2IO rsa ucs co cggect ime, Aqeesc se soe 143. TOPS Repeater (extends network)... .. . 132. 
Paperback Software ... NCP 1 300 [2 4 3 80 3 8 Traveling Software ... NCP 
ELVPAMIG 4 Mics coc eics MR vee ven 65. = Battery Watch 1.0(3%2" only)........... 27. 
OVP-Plenner Plus 2.0..............5.5 145, ®LapLink Mac 2.0 (Mac-PC transfer}. ..... 79. 
OVP-Expert 2.02 .. 0.0... cee eee eee 145. PC Connection BLapLinkPlus2.1.......... 0. eee e ee 85, 
Paul Mace ... NCP MIME: 6 Mill Street 600M f@ViewLink 1.0 (first product to link aif your 
EINvelope 1,02) oo... eg PR. ones 29. Marlow, NH 03456 existing software programs and data) .... 95. 
OHTest—HFormat2.0.... ........ . 49. SALES 603/446-7721 FAX 603/446-7791 MBDESKUIMR ELV cers o oie: ducare ihsiave ne teers 99. 
For IBM Personal Computers exclusively. 
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Connecting a node? 



















Mindscape ... CP 








Compucable ... 2 years 





Gouritiet ...... se. cee ees $29. 2-Position switch box... .....0...... $29. 
FIRS SrbOy ore ccsis.5 sees meiliss dl acai emia sre 29. 3-Position switch box................. 39. 
Colo VO ge cis on oN gE oe sree 30. Cuesta... 1 year 
BiBalence of Power 1990 .......... .... 30. Detasaver 400 Watt 
Parlor Software ... CP (standby power backup) ............. 459. 
OBridge Parlor2.3............. 49. Curtia ... lifetime 
Slerra On-Lina ... CP Curtis Clip CC-1............. 0. eee eee 4 
(All require Hercules, CGA or EGA) Disk Holder DB-1 (holds 50 514" disks). . 
BlLeisure Suit Larry ll... 6.2... ee 33.  31/e" Disk Holder DB-2 (holds up 40 disks) . a 
f)King’s Quest IV (512k version) ........... 33. Printer Stand PS-1................00- 18. 
@Menhunter ... 6.6.6. eee eee . Universal System StandSS-3........... 25. 
Police Quest ll... . Smartmodem-to-PC Cable EC-7 (9 feet)... 17. 
Space Quest Il... . Pnnter-to-IBM cable EC-6 (9 feet)........ 17. 
MGOIMIRUSHS «Fs. egies ya Meine ns vs cee Fittered SafeStripSPF-3............... 21. 
Spectrum Holobyte ... NCP Emerg SP:2.... .ncincsan cca se 36. 
Caer DOS-Profesor DOS offers the most | seans (eddicting mind teaser)........... 24. Ruby SPF-2 
comprehensive, up-to-date information andhas | [FalcorvAT (F-16 simulation, reqs. graph. brd,)32. (6 outlets; EMI/AFI filtered; 6 ft cord)... . . . 55. 
trained over 1 million people on everything you sep! & mone Nc oe greph. brd, y Rua SPF-2 Plus ; fo 
Ie di < Memory Master feges HOG) ssscctnne 36 22. (w modem protection)........... i 
Ss te ete My Letters,Numbers, Words (2106)... ... 22. DCA... 1 year 
*] G2nd Meth (ages 7 to 16)............... 27, trma2 (3270 emulation board)......... 729. 
Irma 2 Micro Channel ............... 729, 
True BASIC, Inc. ... NCP ; Epson ... 1 year 
OTrue BASIC 2.1 (now includes Runtime)... 57 Tee Magic @ We are an euthorized Epson Service Center. 
W9S-D Grapiniow. . oe eee 45 5 FX-850 (80 col., 264 cps, 9pin)......... call 
Vericomp ... NCP FX-1050 (136 col., 264 cps, 9pin)....... call 
WSoftBytes 2.0.00... 6... cece eee eee ee 35. LQ-500(80 col, 180 cps, 24 pin)....... 295. 
WordPerfect Corp. ... NCP LQ-850 printer (80 col, 264 cps, 24 pin) . . call 
WordPerfect Library2.0............... 69. L.Q-950 printer (710 col,, 264 cps, 24 pin) . call 
WordPerfect Executive. . .. 129. LQ-1050 pnnter (136 col, 400 cps, 24 pin) call 
OWordPerfect 5.0....... . 239. LQ-2550 printer (136 col., 400 cps, 24 pin) call 
f\WordPerfect Office 2.0.......... . 269. LX-800 printer (80 col, 180 cps, 9 pin)... 179. 
fiWordPerfect Network5.0........ . 349. Printer-to-IBM cable (6 feet) ............ 15. 
fiAdditonal Network Stations 5.0 ......... 84. RIBBONS 
Wordtech ... NCP For FX-850, LX-800, LQ-850, LQ-500 . each 7. 
DBA 2 oo eiccqccsneeee sas inienans 119. . For the LQ-950 ..............0..0006 10. 
Xerox ... NCP Electronic Arts ... CP For FX-1050, LQ-1080,LQ-2550.... each 12. 
DVentura Publisher 2.0 .............00. call || 1688 Amack Sub/Magu Candle—Experience full- Everex ... 1 year 
XYQUEST ... NCP perspective color graphics while taxing your 1200 Baud Internal Modem. ........... 79. 
DXyWrite lil Plus 3.54 w/A-la-Carte Menus . 229. strategical and tactical thinking 2400 Baud Internal Modem........... 149. 
Ma Candle from Miles Comput Sth Generation ... 1 yesr 
RECREATIONAL/EDUCATIONAL ets 6 Logical Connection 512k............. 529. 
688 Autack Sub jrom Electronic Ans Logical Connection! Meg............ 749. 
Accolade ... CP (reqs. graphics bra.) 
BiHardball (baseball simuletion) .......... 11. Sublogic ... NCP 
Blestdrive (driving simulation) ........... 22. DJet 2.1 (requires EGA or CGA).......... 33. 2 
@iJack Nicklaus’ 18 Greatest Holes. . » 20. DUP PSNSCOE, ow. ace cere eee 25. 1 
ERG (ENG PNR 5. he « chro: . Setter: 22. True BASIC, Inc. ... NCP 7 
Barron’s ... CP BikKemeny/Kurtz Math Senes ............ 32. 
BISAT (Test Klee program) ......... 35. XOR ... NCP 
Brodarbund .. ONFL Challenge 2.0 ..........0....... 69. 
fiWhere in the wow is ae Sandiego? . 25. 
Where in the USA is Carmen Sandiego? .. 25. HARDWARE 4 
Where in Europe is Carmen Sandiego? ... 29. 
CetFighter (by Velocity)... 2.0.00. .006. 35. H 
Electronic Arts ... CP (reqs. graphics brd., ae Manufacturer’a atandard limited warranty t 
Chessmaster 2100. | xii OO eg ame period for items shown Is Iisted after each u 
fILife end Death (from Softwara Toolworks). . a compeny nama. Some products in thelr Hol _ NCP ; 
@Chuck Yeager's Flight Trainer 2 ......... 35. Ine may have different warranty periods. Spectrum Ho 
C688 Attack Sub _ 35. (Facon/AT-Experience the 3D graphic images i 
OMegic Cendle.... 2.6... cece 35. ASTResearch ... 2 years as you fly at the speed of sound inyour FG 
Microprose ... CP VOMIN2CISIP. . 0... eos. ec eee es 89. Falcon Jet. Go head to head ina with 
OF-19 Stealth Fighter (requires CGA or EGA) 39. SixPakPlus 64k C/S/P (upgrades to 576k) 129. Mig 29's or Mig 21's ete with heads-up 
DF-15 Strike Eagle (requires CGA) ........ 22. AdvantagePremium512kS/P......... 429, " 3 comp 
Microsoft ... NCP RAMpage Plus 286 512k (for XT286/AT),. 539. displays. (Req. 80286 or 80386 CPU). ... $32. : 
DFlight Simulator 3.0 (reqs. graphics brd.).. 35. RAMpege Plus MicroChennel 512k... . . 539. 
For IBM Personal Computers exclusively. 
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Hayes ... 2years 

Personal Modem 1200 (with Smartcom EZ; 

1 ye. wrty thru PC Connection) ........ $145. 
Smartmodem 1200 ..............066 289. 
Smertmodem 1200B (with Smartcom Ii)... 289. 
Smartmodem 1200B (hardwara only)... . 259. 
Smartmodem 2400... ............005 429. 
Smertmodem 2400B (with Smartcom ii) . 429. 
Smertmodem 2400B (hardware only) ... 399. 
Harcules ... 2 years 

Grephics Card Plus...............0 189. 
intel ... 5S years 

2400B Modem (intemal modem)....... 239. 
2400B Modem 2 (internal modem for 

PS/2 Models 50/60/80) .............. 269. 
Inboard 386/PC wil Meg ............ 599, 
Inboard 386/PC Piggyback 4 Meg. ... . 1249. 
Inboard 386/AT (req. installation kit)... .. 659 


Inboard Installation Kit Specify computer) 139. 





PC Mouse His an optical mouse with unsur- 
passed performance and reliability, With 
adjustable resolution (from 20-2000 cpi) it is a 
perfect match for any hardware or software 
combination. Includes PC Paint Plus .... $89. 
Above Board Plus 512k .............. 419. 
Above Board 2 Plus 512k............. 469. 
Above Board Plus 1/0 512k ............ 469. 


Above Board Plus Piggyback wi2 Meg 
(upgrades to 6 Meg using 1 Meg chips)... cal 


Connection Coprocessor............. 
2400 Baud Modem for Connection 
Coprocessof. i. ccc c eee ccs ee 229 


Visual Edge (improve the output of your HP 
Laserjet Ii) 44 
MATH COPROCESSORS 


8087 (for IBM-PC &XT) 6. ee 95. 
8087-2 (8 MHz, for PS/2 Models 25 & 30) 139. 
80287 (for AT& XT2B6) .............. 149. 
80287-8 (for8 MHz 80286 mechines).... 219. 
80287-10 (for PS/2 Models 50 & 60)... . . 259. 
80387SX (for 8O386SX mechines)..... . 359. 
80387 (for 16 MHz PS/2 Model 80)... . . . 399. 
80387-20 (for 20 MHz PS/2 Model 80)... 459. 


Kensington Microware ... 1 year 
Masterpiece 
Masterpiece Plus................00. 

PowerTree 10 (surge protection)......... 


PowerTree 20 (surge protection and aC 2 


PowerTree 50 (surge/filter/modem prot.). . 











—— poe a 
Om TIE 
RECORD: WWusManee 
v. 
—_Srm 
Nolo Press ... NCP 
COWilMaterr te Record_Keep track of your legal 
and personal records with For the Record. Along 
with WillMaker you'll have the perfect tools to 
your estate and plan for the future. 
WillMaker 3.0/For the Record 1.0... 5 each $35. 
Key tronic ... 3 years 
NOT Keybosid cag eevee csaes es 99. 
101 Plus Keyboard (enhanced layout) .... 99. 
Kraft ... Syears 
Three-button Joystick ..............4. 33. 
High Speed Joystick Adapter Card... .. . 25. 
KYE international ... lifetime 
Dyna Mouse GM6 + (w/Dr. Halo li). ..... 54, 
Logitech ... Ilfetima 
Senes 2 Mouse (for PS/2 50/60/70/80).... 65. 
New HiREZ Mouse (bus or senal)........ 89. 
Mouse w/Paint Show (bus or serial)... . . . 95. 
ClearCase Mouse (seria/only).......... 99. 
ScanMen (hand held scanner)......... 219. 
Magnavox ... 2 years 
13" CGA Monitor (8BCM575)........... 269. 
14” Hi-Res Monitor (9CMO53). . ... 369. 
14” VGA Monitor (9CMO62) . . . . 389. 
14" VGA Monitor (9CMO82) .......... 449. 
Microsoft ... 2 rads 
Mach 20(1 yr wrty).. 00.0... 0... eee 349. 
Mech 20 Disk Pius ae (floppy 
COMMTONO eats. ee iso ose, sisiosyaajsisveieinrs «oe 69. 
Mach 20 Memory Plus Option (512k 
upgradeeble to 3.5 Meg)............. 339. 
Mouse with Paintbrush (bus or serial)... . 109. 
Mouse with Easy CAD (bus orserial) .... 125. 
Mouse with Windows 286 2.1.......... 139. 


Mouse Systama ... !ifetima 

OmniMouse (senal only; 1 year warranty). . 49. 
PC Mouse II w/PC Paint+ (bus or serial)... 89 
PC Mouse {I w/Autosketch (bus or seria/) . 105 


NEC ... 2 years 
Multisyne 2A (VGA Monitor)...0....... 499. 
Multispeed HD Laptop ............... a 


Multisyne 3-D Monitor. ............... 


1-800/243-8088 


MMG PC Connection 
Bait toons 6 Mill Street 600M 
Merlow, NH 03456 


SALES 603/446-7721 FAX 603/446-7791 


For IBM Personal tal Computers exclusively. 


signing new roads? 


Orchid Technologies ... 2 years 

Tiny Turbo 286 (accelerator board)... . . $289. 
ProDesigner VGA (800x600 VGA Mode) . 319. 
PC Power & Cooling Systema ... 1 year 
REPLACEMENT POWER SUPPLIES 

Turbo Cool 150 (run 25° - 40° cooler)... 129. 
Turbo Cool 250 (run 25° - 30° cooler) ... 169. 


Silencer 150 (84% noise reduction) ..... 
Silencer 200 (69% noise reduction)... . . 149. 
WSDO COGS on os apietign nn sn 2 299. 
PC Support Group ... 1 year 

Breekthrough 286-12 (12MHz accelerator 
Da ies es ed «ae 449, 


Practical Periphersis ... 5 years 
1200 Baud Internal Modem (w/PROCOMM).. 69. 


1200 Baud External Modem (mini)....... 79, 
PiLink (extends par. printsignal)........ 109. 
Microbuffer Inline (par. print buffer/32k) 135. 
2400 Baud Internal Modem. .......... 159. 
2400 Beud External Modem .......... 179. 
2400 Baud Internal Modem for PS/2 .... 229. 
Princeton Grsphics ... 1 year 

MaxtS Monochrome Monitor ......... 269. 
HX-12E (12” EGA Monitor)............ 499. 
Ultrasyne (supports CGA, EGA, VGA) ... 549. 


Safe Power Syatama ... 2 years 





Safe 250W (standby power backup)... . . 249. 
Safe 425W (standby power backup)... . . 369. 
Safe SOOW (standby power backup)... . . 495. 
Targua ... lifetima 

Nylon Laptop carrying case............ 49. 
Leather Laptop “faa case ......... 129. 
TheComplete PC ... 2 years 

TheComplete Hend Scanner 400. oe 169. 
TheComplete Hend Scanner 200 (haipg) 169. 
TheComplete Answering Machine. .... . 239. 
TheComplete FAX 4800 ....... . 279. 
TheComplete FAX 9600 ............. 449. 


Toshiba ... 1 year 
T1000 Laptop (80C88, 64 lbs, 5 hr battery). . call 
T1600 Laptop (800286, 12MHz, 20 Meg) 3349. 
T3100E Laptop (80286, 12MHz, 20 Meg) call 


Practical Peripherals ... 5 years 

2400 Baud Exemal—The 2400SA is a 100% 
Hayes compatible, 0-300/1200/2400 baud 
modem. With made in the USA quality, ic 
features “automatic adaptive equalization” 
for more reliable transmissions 
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We'll lighten the load. 


Video7 ... 5 years 

VEGA Deluxe (supports 640x480)... .. $219. 
VEGA VGA (supports full VGA specs). . .. 287. 
FastWrite VGA (800x600 max. resolution) 379. 
VRAM VGA (1024x768 max. resolution). . 529. 


DRIVES 
Alloy ... 1 year 
Tape System/2 (for PS/2 MicroChannel) .. 299. 
Retriever/40 (for IBM AT & compatibles)... 349. 


1OMEGA ... 1 

Bernoulli Il Single 20 Meg Internal (5'4"). 767. 
Bernoull |! Singla 44 Meg internal 574"). 995. 
Bernoulli || Dual 20 Meg External (5’"). 1659. 


20 Meg Cartridge Tripak (5'4") ........ 169. 
44 Meg Cartridge Tnpak (5'4")........ 259. 
P@2Cardinn. cnccxrciyunencie succes 169. 


PC2B Card (bootable card for PC/XT/AT). 229. 
PC4 Card (for PS/2 Mode! 50/60/70/80).. 299. 
Mountain Computer ... 1 year 

40 Meg Intarnal Tape Drive (XT, AT or PS/2)379. 
40 Meg External Tape Drive (X7, AT or PS/2) . 479. 
40 Meg External Tape Drive w/Power 


Supply (XT AT, or PS/2) . 0 eee 569. 
40 Meg Data Cartridges (pre-formatted) .. 35. 
Plus Deveiopment ... 2 yesrs 

Hardcard 20 Meg (49 ms)... . 549. 
Hardcard 40 Meg (28ms)..... ...... 699. 
Seagate ... 1 year 


FREE PCTV® Hard Drive Installation Tape with 
purchase of 20, 30 or 40 Meg Seagate drive for 
tha IBM PC (not for AT). Beta or VHS. 

20 Meg Internal Hard Drive $1225 


(w/controller and cables, 65 ms) ....... 299. 
30 Meg Internal Hard Drive $7238 
{w/controller and cables, 65ms) ....... 329. 


40 Meg Internal HD ST251 for AT(40 ms). 399. 
40 Meg Internal HD $1251 for XT 
{w/controller and cables, 40 ms) 

40 Meg Intarnal HD $T251-1 for AT 
{28 ms, 


80 Meg Intarnal HD ST4096 for AT 
{28 ms) 


Safe Power System ... 2 


years 
425W Standby Power Backup—Protect yourself 
from the unexpected with Safe Power Systems 
425. Sags, surges, blackouts, and impulses are 
what this power backup likes the most, which 


is all good news for your precious data.. $369. 











TEAC ... tyesr 
PC, XT 360k Drive (5%/4" half-height) .... $79. 
720k Drive (3'2" half-height, specify XT 


1.44 Meg Drive for XT (3’"half-height)... 99 
1.44 Meg Drive for AT (31/" half-height, 


includes Bastech software utilities) ..... . 119. 

Toshibs ... 1 yesr 

AT 360k Drive (5%" half-height)......... 85. 

AT 1.2 Meg Drive (5%"haif-height) ...... 99. 

AT 1.44 Meg Drive (32" half-height, 

includes Bastech software utilities) ...... 119. 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service ....... 24, 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feet)........ 15. 

Parallel Printar cable (15 feet)........... 19. 


Microsoft... NCP 

1 Word 5.0 is a powerful word processor which 
allows you to edit a document in graphics mode 
or fast text mode. Features include style sheets, 
macros, automatic indexing, import data from 
1.23 or Excel, and more call 


DISKS 


All disks have a lifetima warranty. 
51/4” DS/DD Disks for PC & XT (360k) 


Fuji MD2D (10 disks per box)........... 12. 
Sony (10 disks per Dox)... 0... eee 12. 
Maxell MD2-D (10 disks per box) ........ 13. 
Verbatim Datalife (10 disks perbox)...... 13. 


51/4” DS/High Denaity Diaks for AT (7.2 ee. 
Fuji MD2HD (70 disks per box) 
Sony (10 disks per box) 





Maxell MD2-HD (10 disks per box)....... 23. 
Verbatim Datalife (10 disks per box)... .. 22, 


31/2" DS/DD Diakettes (720k) 

Sony (10 disks per box) ..........5.055 19. 
Fuji (10 disks per Dox) 6... 0... eee 19. 
Verbatim (10 disks per box) ..... 00.0005 19. 
Maxell (70 disks per box) . . 
91/2” DS/High-Density Diskettes (1.44 so 
Sony (10 disks per box)... 2. wc... ene 

Fuji (10 disks per Dox) ......0... 0.000. a 
Maxall (10 disks perbox).............- 59. 


eNOS 





Peter Norton ... NCP 
(Commander 2.01—Let the power and Hlexibility 
of Norton's Commander do all the tedious 
DOS work for you. With the pull-down menus 
and pop-up windows of Commander, you'll be 
moving thru DOS like a power user $45 
MEMORY 
256k DRAMs (120 or 150 nanosecond)... call 
256k x 9 SIMMs (700 nanosecond) ...... 


1 Meg x 9SIMMs (100 nanosecond)... .. 
1 Meg Chips (100 nanosecond)......... 


OUR POLICY 


@ We accept VISA and MASTERCARD only 

@ No surcharge added for credit card orders. 

@ Your card is not charged until we ship 

@ !f we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the US.). 

@ No sales tax. 

@ ANUS shipments insured, no additional charge 

® APO/FPO orders shipped 1st Class Mail 

® Internabonal orders US. $250 minimum. 

@ Upon receipt and approval, personal and company 
checks now clear the same day for immediate shipment 





of your order 

® COD max $1000 Cash, caster's check, or money 
order. 

®@ 120 day limited warranty on all products. * 

@ To order, call us Monday through Friday 9:00 to 9 00. 
or Saturday 9:00 to 5.30. You can call our business 
offices at 603/446-3383 Monday through Friday 9:00 


to §:30. 
SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 
® For monttors, printers, Bernoulli Boxes, computers, 
and hard drives, pay actual charges Call for UPS 
2nd-Day & Next-Day: Arr. 
© For all other tems, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 


© For monitors, printers, Bernoulli Boxes, and computers, 
actual UPS Blue charge will be added, For all other 
tems, add $3 per order 
Alaska and outside Continental US: 
® Call 603/446-3383 for information 








A kinder and gentier mutation. 
pring is a time of transformation here in the 
mutable metropolis of Marlow, NH (pop.558). at heart. 

In spite of all our technological prowess, the parking 


First our snow- and ice-covered back roads turn 
into treacherous trails of mud, virtually overnight. Next, __lot still isn’t paved, we're still surrounded by acres of 
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Change. 


mail order, and one of the most solid dams in New 
Hampshire, we're still country boys, girls, (and animals) 





a 


forest, and our idea of a power lunch is using the micro- 


the local teenagers begin walking around with suspicious 
looks on their faces. But you really know that spring has = wave to heat up soup. Which means that the people you 
talk to when you call us tend to be a little friendlier, a 


sprung when our spritely mascots take off their down- 
filled parkas, flannel shirts, and countless layers of little more laid back, and a little more patient than your 
thermal underwear and begin to romp with reckless average bear. 
abandon in the sunlight. Look out! Ge 
t in your licks! 


Go with the flow. 
(Or, why the water’s no longer over the dam.) 


The most magnificent Marlow miracle of all is still the 
annual metamorphosis of maple sap into maple syrup—a 
change that can make everybody's 





A lot's changed around heresince = ® == esses 5 
| life a whole lot sweeter. A pint of 


we first began selling products for 

the PC in 1982. Back then, our 
warehouse was in a closet, orders 
were filled by hand, and the dam on | 
the nearby Ashuelot River was 

badly in need of repair. But even 
though we now have a much larger 
warehouse, the most sophisticated 
order processing system in micro 


this famous nectar, featuring the 
mascot who never waffles, is yours 
free with any order of $500 or more 
between now and May 3ist. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit, please call ahead. 





The pot is definitely sweeter with a pint of our pure 
New maple 


syrup. Offer not available to 
accounts on net terms. One per customer. 





For IBM Personal Computers exclusively. 
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ow RAM, which essentially copies the 
ROM-based video drivers to RAM for 
faster execution. 

Although you’ ll have to lay out an addi- 
tional $95 for DOS, the machines do come 
with a fair amount of software, including 
SEEMS 386, AMI’s emulation of the LIM 
EMS 4.0 expanded memory. If you buy a 
hard disk with more than 40MB, the com- 
pany throws in Disk Manager, a hard disk 
diagnostics and partitioning utility. Per- 
haps the highlight of the system is the 
FastWrite VGA and its accompanying 
software. Together, the display adapter 
and shadow RAM are high-power per- 
formers. 

Those who prefer just to use their PCs, 
not explore them, will appreciate having 
machines that are ‘*C-prompt ready.”’ The 
hard disk drives come low- and high-level 
formatted with DOS 3.3. 

With configuration options culled from 
a variety of established manufacturers, the 
MicroLabs won’t win prizes for original 
thinking or design. But Pan-United does 
offer a nice, safe foray into the 386 world. 
—Robin Raskin 


Pc Desiens INc. 


PC DESIGNS 386-20 
PLUS 


Since our review of PC Designs’ 16-MHz 
GV-386 in our December 1987 roundup of 
fast and affordable 386-based PCs, we 
haven’t heard much from the folks at the 
company. Most likely they’ve been clois- 
tered away, earnestly upgrading and en- 
hancing an already good-quality machine. 

The result of their efforts is the desktop- 
sized PC Designs 386-20 Plus. Like its 
predecessor, the Plus (base-priced at 
$2,799) is a well-designed machine—only 
this version comes packed with 20 MHz of 
processing power and a few other interest- 
ing enhancements. 

At $11,215, the fully loaded test con- 
figuration is competitive with other 386 
machines. This price includes a serial/ 
parallel port card, an additional serial port, 
a 16-bit Paradise VGA adapter, a 1I5SMB 
Control Data hard disk, 1.2MB and 
1.44MB floppy disk drives, an Adaptec 
ESDI controller, IMB of 32-bit RAM on 


the motherboard, and an add-in memory 
board with a generous 8MB more. A NEC 
MultiSync II monitor and a 101-key Maxi- 
switch keyboard were also included. The 
test configuration did not include a tape 
drive, but a Wangtek 60MB tape cartridge 
drive is available through PC Designs. 

The FCC Class A-certified unit is 
equipped with a 200-watt power supply 
from Fortron and is designed to hold three 
accessible half-height drives plus two in- 
ternal half-height or one internal full- 
height disk drive. 


HOMEMADE MOTHERBOARD 
Although you can choose to configure 
your machine with a variety of compo- 
nents, most of which are manufactured by 
other companies, at the heart of the 386-20 
Plus is PC Designs’ very own Model 32 
motherboard. 

The standard Model. 32 motherboard 
contains a 386 chip switchable between 10 
and 20 MHz and a maximum of only | MB 
of 32-bit, 256-kilobit, 100-nanosecond 
DRAM. It also provides you with 64K 
cache memory using fast 35-ns. SRAM 
modules, as well as eight expansion slots: 
two 32-bit, two 8-bit, and four 16-bit. The 
limited memory capacity of the mother- 
board can be compensated for by filling 


20 Plus uses a prof 
that supports 


80387 coprocessor as well as the Vi x, 
3167 and 1167 modules. The mother- 
board takes a maximum of 1MB of RAM, 
but both 32-bit slots can be filled with 
8MB worth of memory cards. 
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tions. 





mFACT FILE 


PC Designs 386-20 Plus 
PC Designs Inc. 
2500 N. Hemlock Circle 
Broken Arrow, OK 74012 
(918) 251-7503 
(800) 322-4872 
List Price: With IMB RAM, 5'%-inch flop- 
py disk drive, $2,799; with 60MB hard disk, 
monochrome monitor, DOS 3.3, $3,652; 
with VGA monitor, $4,405; with 8MB add- 
in board, $7,405. ISSMB hard disk, $1,799; 
6OMB tape backup, $669. 
In Short: Although the PC Designs 386-20 
Plus doesn’t offer any earth-shaking new 
technology, it is a well-designed, competi- 
tively priced 20-MHz machine that offers all 
the processing power, upgrade potential, and 
virtually limitless possibilities you could 

} want in a 386-based computer. 

| CIRCLE 636 ON READER SERVICE CARD 


both 32-bit slots with memory boards that 
take up to 8MB of RAM each, bringing 
32-bit system memory up to the rather odd 
sum of 17MB. 

One of the more interesting features of 
the 386-20 Plus, and an upgrade from the 
GV-386, is having Intel 80387 math co- 
processor support on the motherboard. In 
addition, the motherboard is capable of 
supporting the Weitek 3167 and Weitek 
1167 modules. In fact, the tested system 
was equipped with both the Intel and the 
Weitek 1167. If you have a program that 
can take advantage of a Weitek module, 
you simply tum the module on by follow- 
ing the accompanying software’s instruc- 


Speedwise, in zero-wait-state mode, 
the 386-20 Plus scored above average on 
the 80386 Instruction Mix, Conventional 
Memory, and Extended Memory bench- 
mark tests. In contrast, it received a below- 
average score for the smali-record DOS 
File Access test and an average score for 
the large-record DOS File Access test. The 
386-20 Plus also scored poorly in the 
BIOS Disk Seek test. 

Overall, PC Designs’ latest effort effec- 
tively integrates brand-name components 
and a proprietary motherboard to yield 
generally swift and solid performance. If 
you’re in the market for a 386, this system 
is worth a look.—Stephanie Izarek 








Introducing MCI Mail's Preferred Pricing Option™ [send to: MCI Mail, 1718 M Street, NW, Suite 299, | 

Now, for the same price it costs to send a letter, MCI | Washington, DC, 20036. l 

Mail’ delivers your messages in an instant. ) Basa for MCI Mail’s Preferred Pricing Option. 
Thanks to our Preferred Pricing Option} you can send ElMeqscisend mie more inicrmalton: 

up to 40 electronic messages or domestic faxes for just ——————— 


access** We’ve even waived our $25 annual fee. 


So start ing your thoughts today. To sign up for ‘i 
expressing yo Us ; Ih 
MCI Mail, return the coupon. Or call 1-800-444-MAIL. L. _ — _MCI Mail 


*Preferred Pricing may include electronic messages up to 7500 characters or domestic Fax Dispatch messages up to 1 page, (You can send longer transmissions with each 
additional increment of 7500 characters/1 page, or any portion thereof, counting as an additional riesage) After the first 40 Sean oly each month, messages are billed at 
regulge rates. Preferred Pricing Option and $25 annual fee waiver limited to one per customer. Preferred Pricing begins with the calendar month following sign-up. 
**Domestic TYMNET access costs have increased to 25¢ per minute effective 2/1/89, and message unit charges may apply for MCI Mail local access. 


| : 
MCI 
oe coneatels Let us show you: 
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$10 per month. aes ae 
That's as little as 25¢ each. (oes Title 
You also get our Advanced Service free. Plus free 800, Address Suite 
| 







~ PcLink Corp. 


PC LINK 386-16 
PC LINK 386-20 





It’s hard to see how you could go wrong 
with one of PC Link’s computers. All the 
electronic components are made in the 
U.S., and the systems’ performance will 
satisfy anyone who won’t despair if he 
doesn’t own a speed champion. The work- 
manship is the best you can find, short of 
IBM, and—considering the quality—the 
price is right. 

The $1,895 base configuration of the 
16-MHz PC Link 386-16 comes with 1MB 
of 100-nanosecond RAM on the mother- 
board, a 220-watt Tri-Mag power supply, 
a 1.2MB Toshiba floppy disk drive, a flop- 













mo F A C T 


PC Link Corp. 
29 W. 38th St. 
New York, NY 10018 
(800) 221-0343 
(212) 730-8036 


Falslok 


























PC Link 386-16 
List Price: With IMB RAM, 1.2MB 5¥4- 
inch floppy disk drive, $1,895; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,950; with VGA monitor, $3.450; with 
2MB RAM, 40MB hard disk. 80387 co- 
processor, $4.795. IMB RAM upgrade, 
$995; 150MB hard disk with ESDI control- 
ler, $1,600; 60MB tape backup, $659. 
CIRCLE 623 ON READER SERVICE CARD 




























PC Link 386-20 
List Price: With IMB RAM, 1.2MB 54- 
inch floppy disk drive, $2,295; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,350; with VGA monitor, $3,850; with 
2MB RAM, 90MB hard disk, 1.2MB 5%- 
inch and 1.44MB 3¥-inch floppy disk 
drives, 80387 coprocessor, $6,375. IMB 
RAM upgrade, $1,095; 150MB hard disk 
with ESDI controller, $1,600; 60MB tape 
backup, $659. 

CIRCLE 624 ON READER SERVICE CARD 


























In Short: PC Link’s computers, built around 
the Hauppauge motherboard, use the highest- 
quality components, run at good or better 
speed, and offer all the options that anyone 
except a hot-rodder could ask for. At $1,895 
for a 16-MHz base system without hard disk 
and video, the price is better than reasonable. 
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py/hard disk controller, an Everex card 
with serial and parallel ports, and a Key 
Tronics Enhanced-style keyboard. A simi- 
larly configured 20-MHz PC Link 386-20, 
with 1MB of 80-ns. RAM, goes for $400 
more. MS-DOS 3.3 adds $95 to the price; 
4.01 adds $119. 

Externally there’s no difference be- 
tween PC Link’s 16- and 20-MHz ma- 
chines. Both come in sturdy AT-size desk- 
top cases with three open half-height bays. 
The front panel offers a key lock, indicator 
lights, and a reset switch. 

At the heart of each machine is the reli- 
able and handsome Hauppauge Computer 
Works 386 motherboard. Near the front of 
the motherboard are IMB of 256-kilobit 
chips, the 80386, and a socket for an 
80387. The motherboard doesn’t use on- 
board cache, but its memory is four-way 
interleaved, and the ROM BIOS and video 
BIOS can be moved into shadow RAM. 

Our tests showed that the 16-MHz 
model generally performs at the faster end 
of the spectrum. The early model of the 
20-MHz motherboard we tested per- 
formed somewhat less impressively, but 
PC Link plans to ship an improved version 
with the 386-20. 

On the left side of the motherboard in 
each unit is a proprietary 32-bit slot for 
Hauppauge’s memory cards; you can add 
up to 14MB of RAM to the 16-MHz mod- 
el, 64MB to the 386-20. Next are three 8- 
bit slots followed by four 16-bit slots. Five 
knockouts on the back panel let you mount 
extra ports without wasting slots. 

For compatibility’s sake, the Haup- 
pauge motherboard keeps things sane and 
simple. Unless you run a TSR that lets you 
throttle back by pressing Ctrl-Alt-Minus, 
the board runs at only one speed. You can 
configure the Award BIOS by pressing 
Ctrl-Alt-Esc before DOS starts to boot, but 
those keys have no effect when you’ re run- 
ning DOS or an application. A setup pro- 
gram on-disk is always available from the 
DOS prompt, and a configuration program 
lets you add two custom entries to the hard 
disk parameter table. For fancier memory 
management, a copy of Quarterdeck’s 
QEMM-386 utility is included . 

The components are good enough to 
make you forget about the |-year parts- 
and-labor warranty. For monochrome sys- 
tems, PC Link sells the Hercules Graphics 
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nents are hallmarks of the sturdy PC Link 
386-16 and 386-20 systems. Among the 
components of the desktop-AT-style 
386-20 were Hauppauge Computer 
Works’ reliable 386 motherboard, which 
runs mostly at one speed. 









Card Plus; for color systems, the Video 
Seven VGA card or the 16-bit Video Sev- 
en VRAM VGA card. PC Link offers 
about ten different flavors of hard disks 
and Sysgen tape backup units. If you don’t 
like the mushy feel of the Key Tronics key- 
board, you can have a clickier Chicony 
model. And the Hauppauge motherboard 
is so thoughtfully designed that you can 
even plug in the old PC- or XT-style key- 
board and make a quiet protest against the 
“‘Enhanced”’ standard imposed by IBM. 

The 16-MHz machine tested in PC 
Labs came with a Miniscribe 40MB hard 
disk connected to an NCL controller. The 
20-MHz machine had CDC’s 90MB ESDI1 
disk connected to a Western Digital con- 
troller and also included a 1.44MB To- 
shiba floppy disk drive. Both machines 
were fitted with Video Seven’s 16-bit 
VRAM VGA card and NEC MultiSync II 
monitors, and each included a 2MB mem- 
ory card fitted with IMB of RAM. 

PC Link’s computers don’t have the 
kind of streamlined cases, LED displays, 
or exotic hardware that will make your 
friends envy you for a few months—until 
the next fancy machine hits the streets. But 
if you buy one, you'll probably feel quietly 
proud of your good sense and eye for qua- 
lity. Edward Mendelson 
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he following commentary analyzes some of the 
terms in this table of features. The phrases in bold 
type are listed in the same order as in the left-hand 


column of the table. 


Basic configuration This price represents the 
most-stripped-down machine the vandor wili sell, 
typically including 1MB RAM, one floppy disk 
drive, and serial and paratlel ports. Note that 
thase pnces are not always strictly comparabla 
because some vendors will not sell their 
computers without a hard disk or with less than 
2MB RAM. Therefore, when comparing products, 
please consult the "standard configuretion” prices 
as well. (Ali prices in this features tabla ara 
subject to change.) 


Cost of DOS 3.3/0S/2 DOS ic somatimes 
included in the basic configuration; in other cases, 
it has a separete price. OS/2 can sometimes be 
purchased with a system, but it is not available 
from all vendors. 


Hard disk options For buyers seeking specific 
configurations, some vendors offer more flexibility 
than othars. The number of different hard disks 
the vendor offers for a machine is often indicative 
of how much customizing ia available. Keep in 
mind thet it is sometimes tar more cost-efficient to 
buy your computer and hard disk from different 
vendors. 


Reset switch Many computars now come with a 
reset switch allowing a cold reboot of the 
computer. This switch saves wear and tear on the 
power switch. 


Standard configuration For the sake of price 
comparisons, our “standard” configuration 
normally includes 1MB RAM, a 60MB hard disk, 
at least one floppy disk drive, a monochrome 
monitor, at least one parallel and one serial port, 
DOS, and a keyboard. Because the closest ap- 
proximation of our standard package may diffar 
from this , the price of each system 
is followed by the total RAM (if the package 
Includes more than 1MB) and the siza of the hard 
disk (if other than 60MB). Where no price 
appears, the vendor does not sell a system that 
conforms to at least five of the parameters we 
have designated for a standard machine—which 
means marely that the reader will heve to use 
other information in comparing prices. 


Tested configuration The specifications of the 
evaluation units depend on what configuration 
each manufacturer has sent us (based on our 
guidelines). The list price cited always includes 
bos. 


Bus clock speeds Bus speed becomes more 
Important as computers run at faster clock speeds. 
Acomputer’s bus speed may actually be too fast 
for axpansion cards, most of which opereta at 8 or 
10 MHz. Time-out periods, sometimas called wait 
states, are oftan used to slow down the bus. 


Olak controller manufacturer and type 
{Intarface/enceding) Sevaral intarfaces are used 
to control the way data is trensferred from tha hard 
disk to the computer. The most common disk 
interface standard is the ST-506/412, used in the 
IBM PC-XT and PC AT. Two other common data 
transfer interfaces are SCSI (Small 

System Interface) and ESDI (Enhanced Smail 
Device Interface). Both SCSI and ESDI require 
special hard disk controllers and cannot run off 
axisting PC-XT or PC AT controllers. 

Disk encoding techniques currently include 
ALL (Run Length Limited) and the older MFM 
(Modified Frequency Modulation) schema. All data 
Is ancoded onto and raad from your hard disk as a 
series of polarity-revarsing bits representing ones 
and zeros. Nina such bits would be needed to store 
12 bits of data in MFM format, and only six polarity 
changes are required with ALL format; thus, MFM 
takes more space than RLL but provides a more 
stable environment and is more commonly used. 
ST-506 technology, for Instance, uses tha MFM 
encoding schema. 


BIOS version and date The BIOS data is 
important to those planning to use 3%-inch disk 
drives. Early BIOS versions cannot handle this 
format. (In soma cases the vendor would not 
release this information.) 


Memory chip type in this context, Kb and Mb 
refer to kilobits and megabits, respectivaly. 


Chip packaging Mamory chips coma in a variety 
of styles: DIPs, SIPs, and SiMMs. Tha Dual In-line 
Package (DIP) ts the traditional bugiika computer 
chip sprouting 8, 14, 24, or evan 40 or more metal 
legs (evenly divided between right and left sides). 
Single In-line Packages (SIPs) are single-package 
arrays of computar chip logic assembled so that all 
connecting legs are in a straight line, lika the teeth 
ona comb. Single In-line Memory Modules 
(SIMMs), on the other hand, are Individual logic 
devices that ara instalted on their own small circuit 
board, creating a component module that can be 
plugged into a larger device. Their physical 

arral duplicatas the integrated structure of 
a SIP but allows for the possibility of replacing an 
individual mamory component if necessary. 
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RAM chips RAM chips come in two basic types: 
statc and dynamic. Static RAM chips (SRAMs) 
are faster and more efficient but costlier. Dynamic 
RAM chips (DRAMa) cost less and are more 
common, but the trade-off Is In slower processing 
and operation. 

Static column RAM uses SRAM chips 
arranged aiectrically as pages (using column 
address) rether than as individual words or bytas 
{using row address). Paging Is desirable because 
the 80386 contains a prefetch instruction that 
allows it to deal with a full page of RAM. 


Interleaved memory CPU speed is usually faster 
than memory speed. Intarleaved mamory 
increases processing speed by splitting tha 
mamory Into two or more portions. The CPU then 
sends information to a section at a tima, allowing 
one section to process while another receives 
data. 


Shadow RAM Shadow RAM Is a technology that 
loads aystem BiOS and/or video BIOS directly into 
fast RAM on boot-up of tha computer. Tha BIOS 
then operatas much fastar. 


Disk cache software Some provide 
their own software to facilitate caching. Other 
computars can generally take advantage of the 
caching facility within some version of DOS. 


Maximum 32-bit RAM There is currently no 
standard for 32-bit cards, and not many cards ara 
avallabla today. Many computer manufacturers, 
however, have designed thair own 32-bit slots for 
mamory expansion cards. The availabilty of 32-bit 
slots for memory cards is especially important in 
the are of OS/2, a memory-hungry operating 
aystem. 


FCC certification clase Two ciasses of FCC 
(Federal Communications Commission) approval 
may be given to computars: Class A and Class B. 
These classes concem levels of radio-frequancy 
interference. With Class A approval, a computer 
may be operated in a business locale. The tougher 
Class 6 reting allows homa use as weil, where 
computers are likely to be placed naar radios and 
television sets. 

Certification tests muat be performed by 
privata testing companias. Tha passing results are 
then sent to the FCC for final certification, a 
process that can take several months. 
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Advanced Altec 
Acer Technologlee Corp. ————————_ Logle Research inc. ——— Technology Corp. 
Acer Acer Acer ALR FlexCache ALR FlexCache Ailec Altec 
BASIC CONFIGURATION 1900/16 1100/26 203060T 25386 ZIP-386/16 ZiP-386/20 





















List price $3,195 $3,945 $6,295 $2,605 $9,499 $1,505 $1,845 


Basic configuration Includes 2B RAM, 12MB 28 RAM, 1246 2MB RAM, 12M 1MB RAM, 1266 4B RAM, 1MB RAM, 1.2MB 1MB RAM, 12MB 
Sloppy disk drive, Sloppy diek drive, Sloppy disk drive, Sloppy disk drive, SSOMB hard disk, floppy disk drive, floppy disk drive, 
aaa, Memgee, Metcaed Seasey wekian Soniion Somaion 
DOs Ero BO phy Fede yelaa oS Pot Can one sor 

eres a ee ach Minow! and one paraliel 


4 port 
Drive bays Shalt-height Shalf-height Shaif-height Shalf-height Ghalf-height Shailf-height 5 haif-height 





Coat of DOS 3.3/ OS/2 (If available) 


| STANDARDCONFIGURATION _i CONFIGURATION 


. 2MB 319 NAT 185 445 

Price of monochrome system with 1MB RAM, eee es Roa eeraay naa hy a $2, $2, 

Price of VGA system 2MB 055 (2B 285 (2M 013 WAS $2,795 $3,045 
a FAN, TOME cick) RAM, TOMS cok) RAM. TOMS dak) {SON cis) 





TESTED CONFIGURATION 








List price $5,954 $8,382 $10,017 $6,884 $10,444 $2,995 $3,245 
Tested configuration includes 4MB RAM, 70MB 4MB RAM, 4MB RAM, 2MB RAM, 4MB RAM, 2MB RAM, 2MB RAM, 65MB 
hard disk, 12MB 1S0MB hard disk, 150MB hard disk, 120M@ hard disk, %50MB hard disk, 43MB herd disk, hard disk, 1.2MB 
disk drive, 12MB floppy disk 12MB floppy disk 12MB floppy disk 12MB and 1.2MB and and 1.44MB 
monitor, drive, VGA moni- drive, VGA moni- drive. VGA 144MB 1.44M8 disk drives, 
mouse tor, 80387-20 for, mouse Monitor disk drives, Sloppy disk monitor 
coprocessor, monitor VGA 
mouse monitor 
Microprocessor clock speeds 4 77/6/816 MHz 4.77/66/20 MHz 6/8/25 MHz 10/20 MHz 10/25 MHz 6/8/16 MHz 6/8/20 MHz 
Bus clock speeds 8 MHz 8MHz 8 MHz 10 MHz 8MHz 8 MHz 10 MHz 
Wait states 2 0 0,1 a 0 0 t) 
Diek controller manutacturer and veer Opal OTC (ESON DTC (ESO) Westom Digital Westem Digital Western Data Technology 
{(Interface/encoding) _ (ST-S06/MF IM) (ESO) (ESD) (ersce Men) {ST-506/FLL) 
Number of drives handied by controller 4 4 4 4 4 4 4 
BIOS version and date Acer 366 BIOS, Acer366BIOS, Award BIOS, Phoonix ROM PhoenixROM Phoenix BlOS, Award BIOS, Ver- 
Version 2.2 Version 2.2 ‘Version 3.03 BIOS Plus (Sep- BIOS Pius (Sep- Version 11003 sion 3.3 (1988) 
tember 1988) (January 1968) 
System board manufacturer Acer Acer Acor ALR ALR Micronice Micronics 
intel intel None (uses intel intel 





MEMORY SPECIFICATIONS 


Memory chip type 1Mb 256Kb 1Mb 256K 256Kb,1Mb  1Mb 1Mb 
Chip packaging oP DIP SIMM DIP DIP DIP DIP 
RAM chipe DRAM DRAM DRAM DRAM DRAM a Sr alll 
Interfeaved memory e e ro) °o ° ° ° 
Shadow RAM BIOS and BIOS and BIOS and BIOS and BIOS and BIOS and BIOS and 
video video video video video video video 
Type of cache controller None None Intel 82385 = Intel 82385 © ALR (64K) None None 
(32K) (32K) 
Disk cache software Oo Oo e e e Oo °o 
Maximum RAM on motherboard 4MB 4B 8MB 2MB 4MB Nate NA’ 
Maximum 32-bit RAM 16MB 16MB 40MB 10MB 16MB 1OMB 10MB 
Maximum total system RAM 16MB 16MB 40MB 16MB 16MB 10MB 16MB 
OTR EEE... 
Warranty iyaer dima iiveer4 moths yee acts. 1 year 1 year tyear 4d year 
FCC certification class B B 8 A A B B 





[7}~—Editor's Choice @—Ves O—No N/A*— Not applicable: the machine is not available in this configuration. 
NVA**—Not applicable: RAM is located on memory cards rather than on the motherboard. 
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AST 





Amdek Arche Techno- Research 
Amax Engleeerieg Corp. ————————-_._ Corp. ——__ American Mitac Corp. ——  logiesinc.— tne. 
Amex Amax Amex Amdek Mitec Mitac Arche AST 


$1,935 $2,585 $4,460 $3,499 $2,775 $4,050 $3,895 $4,395 


parallel, and one parallel, and one parallel, andone one drives, two serial drives, two serial monitor, two one parallel 
game port game port game port Bose ane ae mare ck 
* Bosse 


one-third- one-third- 








ATaT——_— Systems--— 


PC/386-16 PC/386-20 PC/366-25 System/386e Peregon 388C Paragon 38GE Rival 366 Premiem/386C 6366 WGS 


{NS FAM, LENG Ae RAM LD INS BA BZ TAR 28 US ANd LENS AN EAM. RE ace loose fe eae Lae ING BAM, Lame 
two serial, one | two serial, one | two serial,one two serial and | floppy disk floppy disk monochrome ° twoserial and | one serial and aan 


Shalf-height Shait-height Shalf-height Shalf-height 2half-and2 2half-and2 3half-height Shalf-height 4hall-height 7 half-height 


ac height 
$85 (DOS 4.01) $85(DOS 4.01) $85(DOS4.01) included/$225 included/ Included’ 905/$225, $120/$325, $79/Unavallable 
Unavailable Unavailable ‘Unavailable Unevesable Unavailable Unavailable 

















16-bit, one 32-bit 16-bit, one 32-bit 16-bit, one 16-bit 16-bit, two 32-bit 16-bit, one 42-bit 16-bit, three 32-bit 16-bil, one 32-bit 
4 4 4 8 3 3 4 5 

200 200 200 220 145 145 200 220 

Front Front Front None Front Front Front Front 

80 60 80 120 120 120 72 72 

$2,675 $3,260 $5,035 $4,557 $3,664 $4504 $4,000 2MB | Be.085 

(40MB disk) (40MBaisk) «— (40MBisk) «= (49MBdisky «= (40MBdisk) © (40MB disk) «RAM, G6MB dik) (40MB diek) 

$3,275 $3,850 $5,635 $4,980 $4,373 $5,213 war 98,780 313 

(40MB cick) = (40MBdisk) §— (40MBdisk) © (4MBdisk) ~— (40MBdick) §—_(40MB disk) (40MB disk): 40MB dlink) 

$4,046 $5,463 $8,238 $6,034 $5,638 $6,393 $5,569 $6,995 


2MB RAM, 80MB 2MB RAM, 4MB RAM, 2MB RAM, 43MB 2MB RAM, 2MB RAM, 2MB RAM, 66MB 2M6 RAM, 90M8 4MB RAM, 80MB 
hard disk, 12MB  150MB hard disk, BOMB hard disk, harddisk, 12MB 100MB hard diek, 100MB hard hard disk, 1.2MB hard disk, 1.2M8 hard disk, 1.2MB 


disk drive, pea Ras 26 Boppy. floppy disk arves, 1.2MB end disk, 12MB and and 1.44MB disk drive, 
monitor disk drive, drive, ¥ Saget danas, Ve 144MB distros floppy disk monitor 
montor monn IGA disk GA drives, EGA 
monitor 
6/18/16 MHz 6/8/20 MHz 6.2/12.5/25 MHz 8/16MHz 16 MHz 20 MHz 10/20 MHz 4.77/8/20 MHz 
8MHz 10 MHz 8.3/125MHz 8MHz 8/10 MHz 8/10 MHz 10 MHz 


8 MHz 
0 0 0 0,1 0,1 0,1 0,1 1) 
NCL (ST-506/ NCL (ST-S06/ NCL (ST-506/ 
M eM Ml {ESDI) 


Wee Oral American Mitac AmencanMitac Adaptec 
FM) (ST-SOG@/MFM) (ST-SO6/RLL) (ST-SO6/RLL) — (ST-SO6/AILL) 














4 4 4 4 4 4 3 5 
Phoenix BIOS = Phoenix BIOS Phoenix BIOS! Phoenix BIOS, Phoenix BIOS bAosredleg ed PhoenixBlIOS ASTBIOS, BIOS, AMIBIOS 
Plus, Pua, Version Piua, Version Version Pua, Version 110 Version Piue, Version Version 2.0 
110 B2 110 B2 110 63a (1988) 3.53 (July 1985) R21 (January 3.07 {FI20) (Now. 110 02 (January 
1989) ember 1988) 1988) 

Amax Amex Micronics Wyse American Mitac §=AmencanMitac Arche AST 
Intel Intel Intel Chips and and and Intel 

is Technologies anaes Goroogies 
266Kb 256Kb 256Kb 256Kb 256Kb, 1Mb = 256Kb, 1Mb = 256Kb 256Kb, 1Mb 
OIP OP OP OIP SIMM SIMM OIP SIMM 
DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM 
e e e e e e e fe) 
BIOS and BIOS and BIOS and None BIOS and BIOS and BIOS and BIOS and BIOS and None 
Video Video Video Video Video Video Video 
None Austek 38125 Intel82385 None None None None AST (64K) 

{32KB) {32KB) 
ce) ° ° ° ° ° ° e 
WA" WA’ WA** WA" 8MB 8MB WA" WA" 
16MB 16MB 16MB 6M5 8MB 8MB 16MB8 16MB 


24MB 16MB 
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BASIC CONFIGURATION = 386/20 386/25 A-200SX pro 386/20 


List price 
Basic configuration 


Drive bays 
Coat of DOS 3.3/ OS/2 (it evatlabia) 


Herd diek options 

Slots 

Slots free with hard and fioppy drives, video, 
two sariel and one perallat port Instalied 
Power supply (watts) 


Reset awitch 
Keyboard cable length (inches) 


STANDARD CONFIGURATION 


Price of monochrome system with 1MB RAM, 
6OMB hard disk, DOS 


Price of VGA system 





TESTED CONFIGURATION 


List price with DOS 
Taated configuration inciudes 


Microprocessor clock speeds 

Bus ciock speeds 

Weit states 

Dtsk confrolter menufecturer end type 
(interfece/encoding) 


Number of drives hendied by controlier 
BIOS version end date 


Systam board manufacturer 
386 chip set manufacturer 





MEMORY SPECIFICATIONS 
Mamory chip type 

Chip peckaging 

RAM chips 


tnterieeved memory 
Shadow RAM 


Type of cache controtter 


Diak cache softwere 

Meximum RAM on motherboard 
Maximum 32-bit RAM 

Maximum total system RAM 





OTHER 
Warranty 
FCC certification class 





Bus Computer Systems Canon USA isc. Compaq Computer Corp. —— CompuAdd Corp. 

Bus bus Canon Compaq Oesk- Compaq Oesk- CompuAdd CompuAdd 
pro 386/25 386/16 386/20 

$2,099 $3,650 $5,500 $5199 $8,299 $1,895 $2,295 


1MB RAM 12MB 1MB RAM, 12MB 1MB RAM, 40MB 1M8 RAM, 12MB 1MB RAM 6OMB 1MB RAM, 12MB 1MB RAM, 12MB 
floppy disk dive, floppy disk drive, hard disk, 12MB floppy disk dnve, hard disk, 12MB floppy disk dnve, floppy disk drive, 


onasenaland onesenaland floppy disk dnve, one senal one 
‘one parailel port one parailel port twosenaland parallel, andone 
eee port, mouse port 
33 


7half-height 7 half-height Shalf-height 4 half-height 
$79" $79! Included: $120.$325 
Unavailabia Unavailable Unavailabla 

10 10 1 4 


One 8-bit, six One B-bit, six Two &-bil, five Four 16-bit, one 
16-bit. one 32-bit 16-bit, one 32-bit 16-bit, one 32-bt_ 32-bit 


4 5 5 4 
220 250 200 175 
Front Front Front None 
90 90 96 54 
$2,950 $4,325 NIAY $6974 
(40MB desk) 
$3,450 $4,825 $6,480 (40MB $7,418 
disk, EGA) (40MB disk) 
$4,999 $8,999 $6,480 $1191 
2MB RAM, 4MB RAM, 1MB RAM, 40MB 2MB RAM, 
100M hard 330MB hard disk, hard disk, 12MB 110MB hard 
disk, 12MBand 12MB and floppy disk drive, disk, 40MB tapa 
1.44MB 144NB fi EGA monitor backup, 12M 
disk drives, VGA disk drives, VGA and 144MB 
monitor, 80387 — monitor, 80387 floppy disk 
coprocessor coprocessor drives, VGA 
monitor 80387- 
20 coprocessor 
620 MHz $25 MHz 816 MHz 20 MHz 
8/10 MHz 8833MHz 8&MHz 8 MHz 
0,1 0,1 0,1 0 
Distnbuted Oistnbuted Western Se Compag 
Processing Processing (ST-S0G:MFM) (ST-506 MFM) 
{ST 508 MEM) (ST-506° Remy 
5 5 4 4 
AMIBIOS AMIBIOS Award 386 BIOS, Compag BIOS 
(Septamber 1988} (September 1988) Version 2 02 (June 1988) 
(December 1988) 
AMI AMI Acer Compaq 
Chips and Chips and Intet Intel 
Mec noice Teas tncicaes 
256Kb 1Mb 1Mb 256Kb 
DIP SIMM DIP DIP 
ORAM State column = =DRAM DRAM 
RAM 
te) e ie) e 
BIOS and video BlOSandvideo BiOSand video None 
Bus (64K) Bus (64K) Nona intel 82385 
(32KB) 
c@) oO © e 
NA’ 8MB 4MB 4MB 
16MB 24MB 16MB 16MB 
64MB 96MB 16MB 16MB 
2 years 2 years 1 year 1 year 
B B B B 


“g"—Edttor’s Choice @—Yes O—No N/A’ —Nol applicable the machine is not avarable in this configuraton, 
N/A**—Not applicable FAM Is located on memory cards rather thanon tha motherboard 
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floppy disk drve, 
ona senat and 
one paraitel port 


4half-height 
$120/$325 


5 

Two 8-bit, five 
16-bit, one 32-bit 
6 


220 
None 
72 


$8.67 
(60MB disk) 


$9,757 
(60MB cksk) 


$21,614 


5MB RAM, 
300MB hard disk, 
135MB6 lape 
backup, 12MB 
disk drive, 
VGA monitor, 
80387-25 co- 
processor 


4 77/68/25 MHz 
8.33 MHz 

0 

Compaq (ESDI) 


4 


Compag BIOS 
{June 1988) 


Compaq 
Intel 


1Mb 
DIP 
ORAM 


e 

Nona 

Intet 82385 
(32KB) 

e 

13MB 
16MB 
16MB 


1 year 
8 


two senal and 


one parallel port 


5 half-height 


$79 
Unavailabla 


if 
‘Two 8-bil, five 


16-bit, ona 32-bit 


$2,731 
(70MB disk) 
$3,406 

(70MB disk) 


$3,917 


two senai and one 
Parallel port 


5 half-height 


$79 
Unavatlable 


7 


One 8-bit, six 
16-bil, one 32-bit 


§ 


230 
None 
72 


$3.082 
(70MB disk) 


$4,315 
{70MB disk) 


$4,858 


2MB RAM, 70MB 2MB RAM, 110MB 


hard disk, 12MB hard disk, 12MB 
y disk drive, disk drive 

VGA monitor VGA monitor 

47/6816MHz 820MHz 

8 MHz 6,6/10 MHz 

0 0 

Wester Oigital Adaptec (ST-506 

(ST-SO6MFM) RL) 

4 4 

Award BIOS, Award BIOS, 

Version 3 63 Version 3 04 

(November 1988) (January 1989) 

Micronics CompuAdd 

None (uses Chips and 

discrete logic) Tec! 

256Kb 256Kb, 1Mb 

DIP SIMM 

ORAM ORAM 

Oo fo) 

BIOS and video BIOS and video 

None Austek (32K) 

i QO 

NA’? NwA’* 

10MB 16MB 

16MB 16MB. 

1 year 1year 

t=} B 


Computer Computer Continewtal Cordete 





—— Products United inc. ——— Systems Corp. Techeology Inc. —————_ Technologleeinc. —————_ Core international 
CompuAdd cPu CcPu Leo Top Geo Top Gea Cordete Cordate Core Atomizer Core Atomizer 
366/25 386/20 386/25 386/16 386/20 386/25 cs 5000 CS 5000-2 386/20 306/25 
$2,895 $1,895 $2,295 $2,499 $1,750 $1,900 $3,195 $3,995 $2,995 $6,495 
LENG toppy disk LEM toppy dak LEME hoppy lak 12M floppy disk LEMS Ropoy disk 12M foppy dick LEME foppy dak LEMS foppy disk LEMS foppy disk LAME fopby dik 
andone parallel and one parallel and one parallel and one peraiiel andone parallel and one parallel pole elle andone and one peraliel and one peraliel 
port port 3.3 port, 3 port 
Shalt-height 4half-height Shalf-height Shalt-height Shalf-height Shailf-height 4half-height 4hali-height 3half-height 10 half-height 
$79/Unevailable $85/Unavailable $85/Unaveilable $90/Unaveilable $49/$300 $49/$300 Included’ Included’ $85$280 $85/$280 
? 8 8 6 7 7 2 2 “ Kal 
One &-bit, six One 8-bit, six One 8-bit, alx Eight 16-bit Three B-bit, four Three 6-bit, four One 6-bit, five  One8-bit.five One 8-bit, six One 8-bit, six 
16-bit, one 32-bit 16-bit, one 32-bit 16-bit, one 32-bit 1 one 32-bit 16-bit, one 32-bit 16-bit bit 16-bit, 32-bit 16-bit, one 32-bit 
5 4 5 8 5 5 5 5 5 5 
230 200 200 220 230 230 200 200 200 250 
None Front Front Front Front Front Front Front Front From 
72 40 40 84 72 72 144 144 72 72 
$2,720 $3,720 $3,565 (2B $2,350 $2,650 wa’ wae $4,200 $8,093 ae ioMe 
(70MB diek) RAM, IB disk) disk, 
monochrome) 
| $4.637 $3,290 $3,695 $4125 (2MB $2,989 $3199 $5,734 Arn 96,534 (2MB 4,363 $8,276 
(70MB disk) RAM, BOMB disk) RAM, B disk) RAML OME dick) (7GAME lak) (70MB disk) 












$3,825 $3,314 $7,253 $5,734 


46 RAM, 2MB RAM, 70MB 4MB RAM, 2MB RAM, 40MB 2MB RAM, 60MB 8MB RAM, 2MB RAM. 40MB 2MB RAM, 1MB RAM, 4B RAM, 


$7,034 


320MB hard disk, hard disk, 12MB 230MB hard disk, hard disk, L2MB harddisk, 12MB t20MB hard hard disk, 12MB 80MB hard disk, SO0MB hard disk, 650MB hard disk, 
12MB floppy dish drive, Lente Ropey OR fooos ak cre: disk drive, disk, 1.2MB disk drive, 1.2MB 12MB 12MB 
disk drive, monitor, drive, VGA moni- monitor VGA monitor Spey derive, VGA monitor disk drive, disk drive, disk drive, 
VGA monitor 80387-20 tor, 0387-20 VGA monitor monitor monitor, 80387 = monitor 
coprocessor coprocessor coprocessor 
8/25 MHz 8/20 MHz 8/25 MHz 6/16 MHz 20 MHz 8/25 MHz @/16 MHz 8/20 MHz 8/20 MHz @25 MHz 
8.33/12.5 MHz 8 MHz 8 MHz 8 MHz 6 MHz BMHz 8 MHz 8 MHz 8/10 MHz 8/10 MHz 
0 0,1 0,1 0 0,1 0,1 0,1 0,1 0,1 01 
Adaptec {ESDI) Adaptec Adaptec Oata Data Tech Data Cordata Cordata Core (ESDI Core (ESD!) 
! (ST-SOBRLL) — (ST-506/AILL) Cop iS soe” Corp. irsoe” Corp. itso (ST-SO6/MFM)  (ST-506/MFM) ro) ae) 
MFM) ALL) ALL) 

4 4 5 5 4 4 4 4 4 Pa 
Award BIOS. AMI BIOS Amt BIOS Phoenix BIOS Phoenix BIOS, PhoenixBIOS, CordataBlOS  CoriataBiIOS  AMIBIOS 
Version 3.04 (December (December (January 1968) = Version 11002. Version 11002 Pius, Version 1.10 Plus, Version 110 (September 1988) (: (ene ber 1988) 
(January 1989) 1988) 1988) (January 1988) slags 1988) ese 1988) «8608 pees 1988) 
CompuAdd AMI AMI First Imemational re 

and and and Olivetti mee pecalcay pete 









256Kb, 1Mb 256Kb,1Mb 256Kb,1Mb 256Kb 256Kb 1Mb 256Kb,1Mb =256Kb,1Mb 256Kb 256Kb 

SIMM DIR DIP SIMM oIP SIP sIP SIMM SIMM SIMM DIP 

DRAM DRAM DRAM DRAM DRAM. static DRAM, static DRAM ORAM Staticcolumn DRAM 
column RAM column RAM RAM 

(e) 1°) (eo) (e) e e e e ° (e) 

BIOS and video BlOS and video BiOSandvideo BIOS BIOS and video BiOS andvideo BIOS andvideo BlOS andvideo BiOG and video BIOS and video 

Austek (32K) AMI (64K) AMI (64K) None None None None None Core (64K) Core (64K) 

(eo) (e) (eo) (e) eo) ° e e e e 

N/A’? N/A’? 8MB NWA’ 8MB 8MB 16MB 16MB 8MB 8MB 

16MB 16MB 16MB 16MB 16MB8 16MB 16MB 16M 16MB 16MB 

16MB 16MB 18MB 16MB 16MB 18MB 16MB 16MB 16MB 16MB 

1 year 1 year 1 year 1year 1 year 1 year 1 year 1 year 1 year 1 year 

B A A A 8 8 A A 8B 8 
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PC 
DateWorld Isc. 
DaleWorld OstaWorld 


Dals 386-16 
$1,995 


Dale 366-20 
$2,695 


BASIC CONFIGURATION 


List price 


Basic configurstion inciudes 
floppy disk drve, mod disk drive, 
monochrome monochrome 








1MB AAM. 12MB 1MB RAM, 12MB 1MB RAM. 12MB 1MB RAM, 12M6 1MB RAM 12MB 1MBAAM, 12MB 1MB RAM, 1.2MB 



















re Pt; \ 
Dell Computer Corp. Destisy Compulers i 
OstaWorid Dell Dell Desliey Dastiay | 


Data 366-25 
$3,695 


366-16 
$2,306 


386-20 
$2,500 


Systam 310 
$2,799 


System 325 
$4,599 


floppy disk dnve, floppy disk drive, floppy disk drive, floppy disk dnve floppy disk dnve 
monochrome two senaland = two senal and 



































monitor, one monitor, one monitor, one one parallel port one parallel port 
paralle! port parallel port paraliel port 
Drive beys Shalf-heght Shalf-height Ghalf-heght Shalf-height Shalf-height Shalf-heght Shalf-heigh 
Cost of DOS 3.3/ OS/2 (if evailable) $75 $315 $75/$315 S7HS315 $1003325 $100 $325 $110/Unavailable $110/Unavailable 
Herd disk options 12 12 2 4 3 16 16 
Slots TwoR-bit. five = One @-bit. six Two 8-bit.six = Two B-bit. sx = Two B-bil, six ‘Two 8-bit, five Two 6-bit. five 
16-bit. one 32-bit 16-bit. one 32-bit 16-bit, one 32-bit 16-bil, one 32-bit 16-bit. one 32-bit 16-bit, one 32-bit 16-bit, one 32-bil 
Slots free with herd snd floppy drives, video, 4 4 5 6 6 4 4 
two serie! end one parailel port installed 
Power eupply (wetta) 230 200 230 230 230 200 200 
Reset switch Front Front Front None None Front Front 
Keyboard cabie length (inches) 72 72 72 72 72 108 108 
STANDARD CONFIGURATION 
Price of monochrome system with 1MB RAM, $2593 $3,393 $4,293 $3.799 $6100 $2,600 8271 
60MB hard disk, DOS (66MB disk) (66MB desk) {65MB disk) (40MB disk) (S0MB disk) 
Price of VGA system $3193 $3.893 $4893 $4,299 $6 400 $3.300 $3,760 
* (66MB disk) (66MB disk) ——_(66MB disk) (40MB disk) (90MB disk) 7 
TESTED CONFIGURATION : { 
List price $3,553 $4,393 $7594 $6,229 $9130 $5,225 $5,870 
Tested configuration includes 2MB RAM, 44MB 2MB RAM, 66MB 4MB RAM. 4MB RAM, 90MB 4MBAAM, 4MB RAM, 4MB RAM, 
hard disk.12MB hard disk. 1.2MB 1SOMB hard disk, harddisk, 12MB 322MB hard O6MB hard disk, 106MB hard desk. 
ie Sh drive, reac drive. 12M6 and 1.44MB disk. 12MB and 12MB floppy disk 12MB floppy disk 
disk drive, VGA disk drves, “dsxaren drive. CGA drive. VGA 
monitor VGA monitor disk dr IGA monitor monitor 































Microprocessor clock speede 6/8/18 MHz 6/20 MHz 8/25 MHz 4778 20 MHz es aaes MHz 6/8/16 MHz 6/8/20 MHz 
Bus clock speeds 8 MHz 10 MHz 833 MHz 8 MHz 8 MHz 8 MHz 1OMHz 
Weit etates 0 0,1 0,1 0 90 0,1 0,1 
Disk controller menufacturer snd type Data Technology Data Technology Data Technology Western Western Adaptek (ESDI} Adaptek (ESDI) 
(Interfece/encoding) Corp (ST-506 Corp (ST-506: Corp (ESDi) (ESO) (ESDI) 
MFM) ALL) 
Number of drives handled by controller 4 4 4 4 4 4 4 
BIOS version snd date Phoenix BIOS AMI BIOS i AMI BIOS It Phoenix BIOS Phoenix BIOS Award BIOS, Phoenix BIOS, 
Plus, Version (Septembor (Septembor Plus, Vorsion Plus, Version 110 Version C303 = Version 11003 
110.03 (January 1988) 1988) 110.09 (January X48 (January {January 1988) 
1988) 1988) 1968} 
System bosrd manutecturar Micronics AMI AMI Deil Dell Micronics. Micronics 
386 chip set manufscturer Chips and and Chips and and Chips and None (uses Ceo 
= Teci nologies echin logies: Tec logies Tac Nnolagies Technologies discreta logic) lechnologies, 
MEMORY SPECIFICATIONS 
Memory chip type 256Kb 256Kb,1Mb 256Kb.1Mb 256Kb,1Mb 256Kb.1Mb 256Kb,1Mb 1Mb 
Chip peckaging DIP DIP DIP, SIMM SIMM SIMM DIP DIP 
RAM chips DRAM DRAM DRAM DRAM, state DRAM, static DRAM DRAM 
column RAM = column RAM 
interiesved memory oO oO e e @) S 
Shsdow RAM BIOS and video Video BOS andvideo BiOS andvideo BlOS andvideo BIOS and video BIOS and video 





















Type of cache controlier None AMI (64K) 
Diek ceche softwere e e 
Meximum RAM on motherboard 8MB NA’ 
Meximum 32-bit RAM 16MB 16MB 
Meximum total system RAM 16MB 16MB 





ates 











AMI (64K) intel 82385 (32K) Intel 62365 (32K) None Austek (32K) 












e e e (2) ie) 

8MB 8MB 8MB NA’ NWA" 

16MB 8MB 8MB 16MB 16MB 
8MB 8MB 16MB 16MB 





Warranty 


FCC certification class 


PC —Editor’s Choice @—Yes ©O—No WA‘ 


A 
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1 yoar for CPU.6 1 year 
months for parts 


—Not applicable. the machine is no! available in this configuration. 
N/A'°—Not applicable. RAM is located on memory cards rather than on the motherboard 
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Everest Com- FiveSter Fountaiu Tech- 
——-—— _~s puter Corp — Everex Computer Systems ————————-_._ Computters—~ _Fortroe Comp. ————-_-~_ noluglus inc.— 
Destiey Everest Evurex Step EveroxStep EverexStep =‘ FiveSter Fortroe Fortroo Fortron Fouutalo 
386-25 Block 320 386/16 386/20 386/25 Model 320 386 16 30620Plus = -386. 25 385/20 
$2,900 $1,995 $3,699 $4,199 $4,999 $2,049 $2,400 $2,900 $3,900 $2170 
Morn as Mean ea ea Se eat pa oe eae wea 


Shait-height 4 haif-height athaicit Shalthoight somieseosth Shati-height Shalf-height Shalt-height Shalf-height Shal-neight 
$i10/Unavailable $95/Unavailable Included/$325  included/$325 = Inctuded/$325_ =: $100/Unavailable $90/$399 $90$399 s90/$3e9 $70/$350 

16 6 4 4 4 7 6 8 6 5 

Two 8-bit, five Four &-bit, four One 8-bit, six One &-bit, six ‘One 8-bit, ok One 8-bit, six Teo &bit, four One &bit, six One 6-bit, six ‘Two 6-bil, five 
16-bit, one 32-bit 16-bit, one 32-bit 18-bit, one 32-bit 16-bit, one 32-bit 16-bit, one 32-bit 16-bit, one 32-bit 16-bit, two 32-bit 16-bit, one 32-bit 16-bit, one 32-bit 16-bit, one 32-bit 
4 5 5 5 5 5 5 8 5 4 

















200 200 200 200 200 230 230 230 230 200 
Front Front Front Front Front Front Front Front Front Front 
108 102 120 120 120 110 90 90 90 102 
$3,846 $2,899 $4,597 $5,007 $7045 $2.965 $3,400 $3,900 $4,900 $3,390 
(40MB disk) (408 disk) (40MB disk) (80MB disk) (2B RAM) 
$4,350 $3,608 $5347(40MB = 95.868 (40MB 9 §7.427(40MB = $3.664 $3,700 $4,200 $5,200 $4350 
disk, ) disk, disk, (80MB disk) (2MB RAM) 
$7,000 $3,995 $5,377 $10,547 $12,047 $4,300 $3,465 $5,300 $7,900 $5,190 
4B RAM, 2MB RAM, S0MB 1MB RAM, 80MB 4M8 RAM, 4MB RAM, 2B RAM, 80MB 2MB RAM, 40MB 2MB RAM, 80MB 4MB RAM. 2MB RAM, 50MB 
ee eae hard disk, 1.2MB hard disk, .2MB 330MB hard disk, SSONE hard ak, hard disk, 12MB hard disk, L2MG hard diek, 1.2MB 141MB hard disk, hard disk, 1.2MB 
foppy disk drive, disk drive, 1.2MB and 1.44MB Sor oak ve, disk drive, 1.2MB floppy disk and 144MB 
IGA VGA monitor EGA monitor disk drive, EGA sae GA floppy disk monitor morutor, drive, VGA Soppy ak ives, 
monitor monitor drives, VGA 90387:20 monitor, tower = VGA monitor 
monitor coprocessor case 
6/8/25 MHz 6/20 MHz 5/8/16 MHz 6.71020MHz 8/12.525MHz 6/20MHz 8/16 MHz 10/20 MHz 8/25 MHz 6/8/20 MHz 
8/12 MHz 10 MHz 5.3/8 MHz 8/10 MHz 8/12.5MHz 8/10 MHz 8 MHz 10 MHz 6.33 MHz 10 MHz 


0,1 0,1 0 0 0 i} 0,1 0,1 0,1 i} 
Adaptek (ESD!) Data Scientific Micro Westem Digital Wester Digital Westem Wester Wester Westem Digital Omit (ESD! 
cee! Gap (oreo ere (ESD) (ESD) (ST S0eMeN) pl (ST- M) (ESD!) J 


4 3 4 4 4 4 4 4 4 4 

















Vroon 1003° (ancary 087) (uy186) «Guy 1588) -—«(hty 1088) (Septomber © Plue.orson U1 (September (une 1968) Pus Veron 
} oo) (January 1987) (July 1968) (July 1988) {duty 1988) ‘ H we sie Soyer (June 1988) ioe jones 
CMP Everest Everex Everex Everex Mylex Fortron AMI AMI Micronics 
ey Chips sod None (uses None (uses None (uses None (uses intel intel Intel None (uses 
discrete logic) discrete logic) —_ discrete logic) —_ discrete logic) discrete fogic) 
256Kb,1Mb 256Kb,1Mb 256Kb,1Mb 256Kb,1Mb 256Kb,1Mb 256Kb,1Mb 256Kb 256Kb 1Mb 256Kb, 1Mb 
DIP DIR SIP DIR SIMM DIR SIMM DIR SIMM SIMM DIP DIP SIMM DIP 
DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM DRAM, static 
column RAM 
(e) e °o ce) ie) e e e td Oo 
BIOS andvideo BIOS BIOS BIOS BIOS ie} ie} BIOS and video BIOS and video BIOS and video 
Intel 82385 (32K) None AMMA (64K) AMMA (64K) AMMA (64K) FiveStar (64K) None AAI (64K) AM (64K) Intel 82385 (32K) 
e) (e} e ® e oO e e e Oo 
NA’? 8MB 8MB 8MB 8MB 8MB NA’? NA’? 8MB war’ 
16MB 8MB 16MB 16MB 16MB 16MB 16MB 16MB 24MB 10MB 
16MB 8MB 32MB 32MB 32MB 15MB 16MB 18MB 24MB 16MB 
1 1 1 on-site 61 on-site 61 ‘on-site 1 site 861 
1 yeer 1 year 1 year year year year year. year year on-site year 
B A B B B A 
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We keep tell ople 
this is as a lo orinier 


The new $995 HP DeskJet PLUS Printer. 











But they keep lookin 
at = vin 








pri 
ie froe Hp) 
*Pologies to Milian Blake) 


You won't believe your eyes For just $995, you get 300 assures a long, happy life. 

(or ears), either. The HP dpi in a trim 15-pound pack- 

DeskJet PLUS printer gives _ age that’s twice as fast as So call 1-800-752-0900, Ext. 
you the same crisp, black let- _ the original. What’s more, 276 for the name of your 
tering. Clean, sharp graphics. ithasbuilt-inlandscapeand ‘nearest authorized HP dealer. 
And whisper-quiet operation. improved font selection. Then judge the HP DeskJet 
But it uses advanced inkjet Including ten built-in fonts PLUS printer for yourself. 
technology to supply these and over 100 optional fonts, 

laser-like qualities for the with sizes up to 30 points. | @ | HEWLETT 

price of a 24-wire printer. And its 20000-hour MTBF ip PACKARD 


Documents created using Wordperfect 6.0 and Harvard Graphics software. ©1989 Hewlett-Packard Company PE12912 
CIRCLE 491 ON READER SERVICE CARD 


ta 386-based PCs: Summary of Features 











Fountnin 

Tnchnologiss Genera! Tech- 

ine. onlogy Corp.— Hnrtz Compntnr Corp. ——  Hnwintt-Pecksré Corp. ———m—__ 
Fonntain Gnntnch Hertz Horiz HP Vectrn HP Ynctra HP Vnetra 

BASIC CONFIGURATION 396/25 386 366/16 386/25 as16 As/20 AS/25¢ 

List price $4,030 $1,799 $2,695 $4,995 $3,995 $7595 $10,295, 

Basic configuration includes 1MB RAM, 1.2MB 1MB RAM, 12MB 2MB RAM, 12MB 1MB RAM, 12MB 1MB RAM, 1.2MB IMB RAM, 1MB RAM, 
floppy disk dnve; floppy disk drive, floppy disk drive, forever aie) floppy disk drive, 103MB hard disk, 103MB hard disk, 
seat Nepeclion Me ieasian epeaToen SSiCenioe Cena te! ome al 

one 
game port a one parallel ae one parallel 

Drive baye Shalt-heghi Shalf-height Shaif-height Shalf-heght halt-height Shalf-height 6 half-height 

Cost of DOS 3.3/ OS/2 (if avallabia) $70/$350 $89'Unavailable $99//$325 $99$325 $120/5325 $120/$325 $120/$325 

Herd diak optione 5 2 6 8 2 3 3 

Slots Two6-bit five  Two8-bit,five  Two8-bit,four  OneS-bit, five One 6-bit, six Two B-bit, six Two 8-bit, six 
16-bit, one 32-bit 18-bif, one 32-bit 16-bit, two 32-bit 16-bit, two 32-bit 16-bit, one 32-bit 18-bil, one 32 bit 16-bit, one 32-bit 

Slots free with herd end floppy drives, video, 4 5 6 6 4 6 6 

two serial and one paraliei port installed 

Power aupply (watts) 200 200 220 220 220 230 230 

Reset switch Front None None None None None None 

Keyboard cable length (inchee) 138 72 72 72 96 96 96 

STANDARD CONFIGURATION 

Price of monochrome system with 1MB RAM, $5,250 tae dis) Bie (28 ‘i [Bib chat) eee a we sl) ee eel! ashe 

S0MB hard disk, DOS 40MB  4OMB disk) (40MB d cited) z ) 

Price of VGA eyatem $6,010 $2,850 $3:995 (2MB $5,995 $6,580 $9.080. $11780 

(40MB disk) RAM, desk) (40MB disk) (40MB disk) (103MB disk) (103MB disk) 

TESTED CONFIGURATION 

List price $8,850 $2,850 $4,495 $9,995 $7,230 $9,875 $13,175 

Tested configuration inciudee 4MB RAM, 1MB RAM, 40MB 2MB RAM, 70MB 4MB RAM, 2MB RAM, 40MB 2MB RAM, 4MB RAM, 1558. 
160MB hard disk, hard disk, 12MB hard disk, 12MB 330M8 hard disk, hard disk, 12MB 103MB hard disk, hard disk, 12MB 
12MBand 144 disk drive, and 144MB 1.2MB and disk drive, 1.2MBand and 144MB 
Wages tN monitor Wayans drives, Mapping if VGA monitor 1.44MB fi Seppycss drives, 
VGA monitor monitor GA disk dnves, VGA VGA monitor 

monitor monitor 

Microprocessor ciock speeda 25 MHz @/10/1620 MHz 8/18 MHz 25 MHz 8/16 MHz SS5/10/20MHz 5 8/12/25 MHz 

Bue ciock speede 8.33 MHz 8.58 MHz 8 MHz 8 MHz 8 MHz 8/10 MHz 8/12.5 MHz 

Welt statee 0 0 0,1 0,1 0 0 0 

Disk controiiar manufacturer and Omti (ESD) Western oral Western Di Western Digital Western Digital Western Digtal Wester Digital 

(intertace/encoding) nee (ST-506/ (ST-SO6MFM) — (ESDi) (ST-506MFM) (ESDI) {ESDI) Pe 

Number of drivee handled by controller 4 4 4 4 4 4 4 

BiOS version and date Phoenix BIOS — Award BIOS PhoenixBIOS — PhoenxBIOS HP BIOS, HP BIOS, HP BIOS, 

Pius, Version 110 (: Plus, Version 110 Pius, Version 110 Version 0.0200 Version E 02.00 Version E 02.00 | 
eae 1987) (January 1988) (January 1988) (1968) (December 1988) (December 1968) J 
System board manufecturer Micronics CSS Labs Intet intel Hewlett-Packard Hewlett-Packard Hewlett-Packard 


386 chip set manufacturer None (uses Intet Intel intel and Chips and and 
Y discrete logic) Sls bole choices pi tbe 


Met EMORY SPECIFICATIONS 
Memory chip type 1Mb Mb 256Kb,1Mb 256Kb,1Mb 256Kb,1Mb 256Kb,1Mb 256Kb, 1Mb 





Chip packaging DIP DIP DIP. SiMM DIP SIMM SIM SiMM SiMM 
RAM chips ORAM, static SRAM ORAM, SRAM ORAM,SRAM DRAM, static  DAAM,statc ORAM 
column FAM column RAM column FAM 
interleaved memory @) ° e e e e i) 
Shadow RAM BIOS and vdeo O BlOS andvideo BtOS and video BIOS andvideo BIOS and video BIOS and video 
Type of cache controller inle! 82385 (32K) None None intet 82385 (64K) None intel 82385 (32K) Intel 82385 (32K) 
Disk cache software ie) e) e oe e e e 
Maximum RAM on motherboard Nate 4MB 2MB 8B 16MB 16MB 16MB 
Maximum 32-bit RAM 16MB 12MB 18MB 24MB 16MB 16MB 16MB | 
Maximum total eystem RAM 16MB 16MB 18VB 24MB 16MB 16MB 16MB 
Werranty 1 year lyear lyear 1 year on-site 1 year tyear 1 year | 
service A 
FCC certification class A A(pending) 8B 8 8 8 8 





“a” — Editor's Choice @—Yes O-—No WN/A* —Not applicable: the machine is not available in this configuration. 
N/A**—Not applicable’ RAM is located on memory cards rather than on the motherboard 
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HiTesh Inter- PC} Hardware Mamorex 








Rational Inc.— {8M Corp. —————__—__——_——_ Laser Digltal Inc. ————._ Products Inc.- Telex Corp.— Micro Express inc. 

Hitech SAM = IBM P$/2 18M PS/2 IBM PS/2 Leading Edge Memorex Micro Express Micro Express 
3001/386 Model 70-E6t Model 70-121 Model70-A21 Pacer30620 Pacer38625 Model D3 Velex 386-20 386-20 386-25 
$1,295 $5,995 $7,995 $11,295 $1,961 $3,500 $3,705 $4,595 $2300 $3,995 

1MB RAM, 1.2MB 1MB RAM, 6OME 2MB RAM, 2MB RAM, 2MB RAM, 1.2MB 4MB RAM, L2MB 1B RAM, 658 2MB RAM, 1B RAM, 4B RAM, 
floppy disk drive, hard disk, 144MB t20MB hard disk, 120MB hard disk, floppy diek drive, floppy diek drive, harddek, 12MB L44MB floppy 12MBor 144MB t2MBor 1.448 
two serial and drive, 144MB floppy ‘44MB floppy twoserialand twoeeraland fioppy diak drive, two floppy disk drive, floppy diek drive, 























16-bit 16-bit, one 32-bit_ bit, one 32-bit 
4 3 3 3 4 4 4 3 5 5 
230 132 Be B2 200 200 200 BO 200 200 
Front None None None Front Front Front Front Front Front 
60 98 98 96 120 120 72 72 78 108 
$1,895 $420 $8,420 $11,720 $3,000 400 (4MB (2Me 950 [4MB 
RRS RS ARS RRS SR’ BES Hey Bie 
disk) disk) lek) monochrome) disk) 
650 (28 (2B 49 (4MB 483 445 (45 
$2, $5,896 Rares Hfegd ar aoe $51 : $4, ak) Live (2B $3,550 %. : 
disk) disk) diek) diak) ) 
$2,895 $7,690 $9,540 $12,925 $3,972 $5,495 $5,479 $9139 $5,350 $6,345 
2MB RAM, 435 2B RAM, 2MB5 RAM, 2B RAM, 2MB RAM, BOMB 4B RAM, 2MB RAM, GSB 4B RAM, 8OMB 4MB RAM, 4MB RAM, 
80287-10 ack ed 80387- monitor, 80387. drives, VGA monitor montior 
, Dos4ci' «OS4or 
6/8/16 MHz 16 MHz 20 MHz 25 MHz 10/20 MHz 4/25 MHz 8/16 MHz 20 MHz 8/20 MHz 25 MHz 
6 MHz 10 MHz 10 MHz 10 MHz 88.33MHz 8/8.33MHz 8 MHz 8/10 MHz 8 MHz 8/25 MHz 
1 2 0,2 U1] 0,1 0,1 ti] 0,1 0 1) 
IBM (ESDI) (BM (ESDI) IBM (ESD!) Western Western Digital Adaptec Quantum Data Technology 
(ST. ONEM) (ST. ‘M) = (ESD) (ST-SOB/ALL) (ST-SOG/RLL) Corp. (ESDI) Corp. (ESDI) 
4 3 3 3 4 4 3 5 5 5 
Award BIOS, (BM BIOS (April IBM BIOS (April IBM BIOS (April, AMI BIOS AMI BIOS (June Phoenix BIOS  PhoenixBIOS AMIBIOS AMI BIOS 
Version 3.03 1988) 1988) 1968) (January 1968) 1986) (1988) (1988) (September (September 
(December 1987) ) 988) 
Amencan (BM (BM jem Laser Digital AMI Daewoo. Mitac AMI AMI 
intel intel intel Intel and None (uses and and and and 
256Kb Mb 1d 1Mb 256Kb, 1Mb 256Kb,1Mb, 256Kb 256Kb 1Mib 1Mb 
4Mb 
bIP SIMM SIMM SIMM bIP DIP SIMM SIMM SIP bie DIP 
Static column DRAM ORAM ORAM ORAM ORAM, SRAM ORAM ORAM ORAM, SRAM, DRAM, SRAM, 
RAM statc column —static column 
RAM RAM 
° e e (o] e e e e (0) 0] 
BI06 (e} (9) (9) 10S andvideo BlOSandvideo BlOSandvideo BlOS andvideo BlOS andvideo BIOS and video 
None None None intel 82385 (64K) None Pacer (32K) None None AMI (64K) AMI (641K) 
(0) e e e Qo QO e ° e e 
NA’ 6MB 6MB 6MB 4MB 16MB 6MB 6MB 6MB 8MB 
16MB 16MB 16MB 16MB 16MB 16MB 6MB 6MB 16MB 16MB 
16MB 16MB 16MB 16MB 16MB 16M8 16MB 16MB 16MB 16MB 








Tyear 1 year year lyoar 1 year 20 months. tyear 
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or 386-based PCs: Summary of Features 


; Mitsubishi NEC ve or 
ta Electronics information = a. 
Micre 1 inc. ———————_ Americe lec — NCR Corp.—— Systems iec.— Northgele Computer Systems— 
Micro? Micret Mitsubishl wcR NEC Power- Northgete Ele- Northgete Ele- 











Power 386-16 Power 386-20 MP366 PC616 Mete 386/20 ance 366/20 geece 366/25 


BASIC CONFIGURATION 








List price $1,530 $2,010 $3,995 $4,495 $4,695 $3,399 $3,999 
Basic configuration includes. 1MB RAM, 12MB 1MB RAM, 1.2MB 1MB RAM, 12MB 2MB RAM, 1.2MB 2MB RAM, 1.2M6 1MB RAM, 68MB 1MB RAM, 68MB 
floppy ; floppy disk floppy diek drive or 1.44MB floppy harddisk, .2MB hard disk, 12MB 
one era ore one mal one ea dk ve, Wo and tate and 14466) 
Pparattel, one parakel, one one floppy floppy 
game port game port paratiel port drives, mono- : dirives, mono- ; 
poses 33 
Drive bays Shaif-height 5half-height Shalf-height 5Shalf-height Shalf-height Shalf-height Shalf-height 
included’ 
Cost of DOS 3.3/ OS/2 (if available) $061 $05 Inctuded $1205325 $65$325 ed 
Hard disk options 7 17 2 4 4 7 7 
Slots ‘One 8-bil, six ‘One &-bit, six ‘Too B-bit, six Two 8-bit, four TwoS-bit,five One 8-bit, six ‘One 8-bit, six 
16-bit, one 32-bit 18-bit, one 32-bit 16-bit, two 32-Dit 16-bit, two 32-bit 16-bit, one 32-dit_ 16-bit, one 32-bit 16-bit, one 32-bit 
Slots free with hard and floppy drives, video, 4 4 8 § 5 § 5 
two serial and one paraitel port Installed 
Power supply (watts) 265 285 240 220 237 200 200 
Reset switch Front Front Front None Front Front Front 
Keyboard cable length (inches) 160 180 72 120 72 





STANDARD CONFIGURATION 














Price of monochrome aystem with IMB RAM, $2,005 $2,575 $5,895 $6,690 eve NA’ $3,399 $3,999 
@OMB hard disk, DOS (7OMB disk) = RAM, disk) (G6MB disk) (68MB disk} 
Price of VGA system $2,550 $3,030 $8,795 $7196 (2MB $7240(2MB $4,024 $4,624 
(70MB disk) RAM, 70MB disk) RAM, 42MB disk) (68M disk) (68MB disk) | 
TESTED CONFIGURATION 
List price $3,385 $3,865 $6155 $6,949 $12,735 $5,094 $11,394 
Tested configuration includes 2MB RAM, 4SMB 4MB RAM, 2MB RAM, 40MB 2MB RAM, 70MB BMB RAM, 1MB RAM, 4MB RAM, 
harddisk, 12MB 140MB harddisk, hard disk, 1.2MB harddisk, .2MB ‘SSMB harddisk, 140MB hard disk, 600MB hard disk, 
top dak ce, 1.2MB and disk drive, yak re, 12MB 1.2MB and 1.2MB and 
1.44MB EGA monitor disk drve, VGA = 1.44MB hoppy bE da doe, 
80387 disk dnves, ee monitor monitor, 80387- disk dmves, VGA disk GA 
coprocessor monitor, 80387 20 coprocessor monitor 
coprocessor Hal 
Microprocessor clock speeds ante MHz 8/20 MHz BN2IGMHz «= BIO/I216 MHz e/20 MHz 8/20 MHz 8/25 MHz 
Bua clock speeds 8 MHz 8/10 MHz 8 MHz 8 MHz 8MHz 8 MHz 8 MHz 
Wait states 0,1 0,1 tt) tt) 0,1 ti) tt) 
Diak controller manufacturer and Omti (ST-506/ Adaptec (ESDi) Westen Digial NCR (ST-506/ Westem Digital Adaptec (SCSI) Adaptec (SCSI) 
(Interface/encoding) = MFM) (ST-S06/ MFM) (ESDI) 
Number of drives handled by controller 4 4 4 4 4 § § 
BIOS version and date AMIBIOS AMI BIOS Mitsubishi 10S, NCABE BIOS. Phoenix BIOS, AMI BIOS (1968) AMI BIOS (1968) 
(January 1989) (January 1989) (1988) Version 110.04 
(Moreh 988) (June 1988) 
System board manufacturor AMI AMI Mitsubishi NCR NEC Northgate Northgate 
386 chip set manufacturer None (uses None (uses None (uses None (uses intel None (uses None (uses 
discrete logic) discrete logic) discrete logic) —_ discrete logic) discrete logic) _ discrete logic) 
| MEMORY SPECIFICATIONS  —_—_— SPECIFICATIONS 
Memory chip type 256Kb, 1Mb = 1Mb 256Kb 256Kb 1Mb 256Kb 1Mb 
Chip packaging DIP DIP DIP. SIMM DIP DIP SIMM SIMM 
RAM chips DRAM,SRAM ORAM,SRAM DRAM DRAM ORAM ORAM DRAM 
Interleaved momory e e eo) e e ° ie) 
Shadow RAM BIOS andvideo BIOS and video None BIOS and video BIOS andvideo None None 
Type of cachs controller AMI (64K) ‘Mitsubishi (22K) None 
Disk cache software e e e e e e e 
Maximum RAM on motherboard wa’? 8MB 2MB WA" WA" 6MB 8MB 
Maximum 32-bit RAM 18MB 24MB 2MB 12MB 18MB 16MB 18MB 
Maximum total aystem RAM 16MB 24MB 15.5MB 16MB 16MB 16MB 16MB 
OTHER 
Warranty 16 months 18 months 1 year 1 year 1 year 1 year 1 year 
FCC certification class A A B B B B A 


“ge Editors Choice @—Yes O—No NA‘ —Not applicable the machine is not available in this configuration, 
NA"*—Not applicable: RAMis tocated on memory cards rather than on the motherboard. 
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Snsinnss 

PC Dooigns Systnms Thndy 
Ollvett! USA- Pan-Uniled Corp. ine, PC Link Corp. ————-_ Corp.—- Spear Technologyinc.— ThndonCorp.— Cnrp.—— 
Ollyntil MicroLnh MleroLah PC Designs $= PC Link PC Link Sanyo Spear Speer Tendon Thndy 
M380/XP1 = - 386/20 386/25 386-28 Plue 386-18 388-20 M8C-18 Plus 306A/16 3860/20 388 4000 
$6,995 $3,197 $4,397 $2,799 $1,895 $2,295 $3,499 $1,790 $2,080 SAj99 $2,599 
1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 
80MB hard disk, 40MB hard disk, 40MB hard diek, 1.2MB fioppy  LZMBfioppy 12MBfloppy 12MBfioppy L2MBfoppy 12MBfoppy 1.2MB 1.44MB fioppy 
1.2MB floppy — 1.2MB fioppy | 12MB diek drive disk drive, one disk drive, one disk drive, one disk drive, one disk drive, two disk drive, disk drive, one 
disk drive, one disk drive, two disk drive, serial sndone serialandone = senalandone sefiatandone serialandone 33, Microsoft senal andone 


senal andone parallel port paralielport —perallel port. © Windows/386 parallel port 











5 hait-height Shalt-height Shalf-height 5Shalf-height 4 halt-height 











i109 $95/ $95/ $99/ $05 sos included! included’ $120/5325 
Unavailable  Unavaable Unavallable Unavailable © Unavailable © Unewalable — Unevallatie Unavailable Unaraable 
1 7 7 0 96 95 3 g 9 2 9 
Twos wo One ®-bit a | One St six Two Si tour Three bi, four Three 6-b four Two 8 four Toop, ox Six eb, two One Bit four Twn Bia 
ISDE three 18-bit ons 32-bit 16-bk, one G2-be 16-bit, two S2-bu 16-bit, one 32-bi 16-bi, one 2-16 16-bit, one 32-bit 
5 5 5 3 5 5 3 5 6 5 5 
230 200 200 200 220 220 138 200 200 190 192 
Front Front Front Front Front Front Rear Front Front Front Front 
72 72 72 120 72 72 72 92 92 60 a4 
$7360 $4,077 $5277 $3,652 $2,950 $3,350 $4222 $2,530 $2,829 $5.279 $4,868 
(80MB disk) (70MB disk) (70MB disk) (50MB disk) (40MB disk) (70MB disk) 
$7,880 $4,007 $5,807 $4,405 $3,450 $2,850 NAY $3,031 $3,321 $6147 $6,368 
(60MB disk) (70MB disk) (70M disk) (40MB disk) (70MB disk) 








$8,579 $5,432 $8,607 $7,405 $4,795 $6,375 $6,421 $4,676 $6,598 $5,047 


$3,992 
2MB RAM, 2MB RAM, 4MB RAM, 9MB RAM, 2MB RAM, 2MB RAM, 3MB RAM, 46 RAM, 2MB RAM, 2MB RAM, 2MB RAM, 
80MB hard disk, TONE ted Se 150MB hard 60MB hard disk, 40MB hard disk, 90MB hard disk, 40MB hard disk, 44MB hard disk, 56MB hard T10MB hard 40MB hard disk, 
1,248 Sine VGA, ok denn ng aA disk, 1.2MB 1.2MB fi 1.2MB floppy  1.2MB and 12MB 1.2MB disk, 1.2MB disk, 30MB 1.44MB 
is! pa 








disk drive floppy disk disk drve, disk drive, 1.44MB fioppy disk drive, disk drive, floppy disk removable disk drive, 
drive, VGA monitor VGA monitor, diskdrives, monitor monitor drive, VGA hard disk, Monitor 
monitor 80387 pee ron monitor 12MB 
coprocessor disk drive, VGA 
eostcctaee monitor 
@/10/20 MHz = 8/20 MHz 8/25 MHz 10/20 Mriz 8/16 MHz 8/20 MHz 10/16 MHz 0/16 MHZ 6/20 MHz 6/20 MHz 8/16 MHz 
10 MHz 8 MHz B MHz 10 MHz 8MHz 10 MHz 6 MHz 8 MHz 10 MHz 8 MHz 6/8 MHz 
“a 0 0 0,1 0 0 01 0 0 0 1 
ital Western y Western Deiat Adaptec (ESDI) NCL (ST-506/ Western Digitas Data Techi Everex (ST-506/ Data Technology Tandon Adaptec (SCSI) 
ers SOSMEM) (ST-506M (ESDI) oe, MFM) (ESDI) os esp (Sr {8T- MEM) ‘ Comp. (ESDI # (ST-S506/RLL) aig 
3 4 4 4 4 4 3 4 4 3 4 
Olivetti BIOS — AMIBIOS, AMI BIOS, AMI BIOS Award BIOS, AwardBiOS, SanyoBi0S, AMIBIOS AMI BIOS AMIBIOS, Phoenix BIOS, 
(Aprl 1988) Version3.3.— Version3.3 (September == Version 3.03A Version3.03A Version 18 (1068) (1988) Version 1.61 Version 01.03.63 
¢ f (September, 1968) (1968) (1968) (Novernbor 1988) (1987) (February 1968) 
Otvetti AMI AMI PC Hay Si AMI 
Designs = —_ Hauppauge ppauge Sanyo Spear ane pear Tandy 
IntevOtivetti Chips and fei nd and Sanyo None None (uses Chips and 
eon aiee slogies Ped are logic) Si be Percccies Piaad bane Pred red logic) rediaiy 
| 256Kb 256Kb 1Mb 256Kb,1Mb —_256Kb, 1Mb 256K, 1Mb, 1Mb 256Kb, 1Mb 256Kb,1Mb 256Kb 256Kb 
SIMM DIRSIMM DIPRSIMM = = DIPSIMM_ —sODIP OIP SIP DIP OIP SIMM SIMM 
ORAM CRAM, SRAM, DRAM, static DRAM CRAM DRAM CRAM ORAM DRAM, etatic DRAM DRAM 
ae column = column RAM column RAM 
e ° ° ° e e ° ° ° e e 
BIOS BIQS and video BIOS and video None BIOS and video BIOS and video None None None None BIOS and video 
None AMI (64K) AMI (64K) None None None None Spear (64K) None Tandon (64K) None 
° ° ° e ° ° ce) ° ° ° ° 
N/A‘* 16MB 16MB 1MB 1MB 1MB 1MB 4MB 1MB 8MB 8MB 
48MB 16MB 16MB 16MB 1MB 1MB 1MB 4MB 17MB 8MB 18MB 
64MB 32MB 32MB 16MB 16MB 64MB SMB 16MB 17MB 18MB 16MB 
90 days 1 year 1 year lyear 1 year 1 year 1 year 1 year 1year 1 year 1 year 
B 8 8 A A 8 8 8 B 
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At Toshiba, were not only committed to 
making computers more portable, but also 
to making portables more powerful. 

Which is why, in our effort to constantly 
improve and refine our machines, we've 
added three new computers to what is 
already the most complete family of truly 
portables available. 

Each designed to be powerful enough 
to take on the increasingly complex tasks 
that face today’s sophisticated PC users. 

First, the T1600 which weighs under 
12 pounds and which is the fastest battery- 





SALES ANALYSIS 
TOTAL SALES BY COUNTRY 


said 


powered computer we've ever made. 

Second, theT3100e, the successor to 
our most popular machine—the T3100/20. 
We've made it nearly two pounds iene and 
a lot faster—we've even 
added expansion capa- 
bilities. About the only 
thing we didnt add was + 
more size. 


owered 286/12MH:z, 
é MBB hard disk at 


mane 


sil Md if Ail 


et 
beniable to 5MB, detach- 

able backlit EGA compatible LCD, ' 

removable rechargeable battery pack. 


Toshiba is the world leader in truly portable PCs and manufactures a complete line of high quality dot-matrix and laser printers, For more mformation call 1-800-457-7777. All Toshiba 
PCs are backed by the Exceptional Care program (no-cost enrollment required) IBM ts a registered trademark of International Business Machines Corporation Model T5200 has not 
been approved by the Federal Communications Commission. This device 1s not, and may not be, offered for sale or lease, or sold or leased until the approval of FCC has been obtained. 
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And finally, the T5200, which hasenough less and do more. So you can work wher- 
power to replace virtually any desktop PC. ever you want and however you want. 

But we havent just concentrated on All of which might make it tempting 
power and portability Weve alsoconstantly for some people to 


looked for ways to make our machines more abandon their desktop 
durable, more reliable, andeasiertouse— for the convenience of 
down to the 800 number our customerscan _ portability. Go ahead. 
call for help with any technical question that We've given you 
might come up. the power to do it. 
We figure that’s what our users demand. 
And it’s by anticipating the growing 
needs of our users that we have continually 
found ways to make our machines weigh 


In Touch with Tomorrow 


TOSHIBA 


‘Toshiba Amenca inc., Information Systems Divisian 
CIRCLE 321 ON READER SERVICE CARD 





1’) 386-based PCs: Summary of Features 











Tatung 
ne) Compeny 
etsy ot America Televideo 

Tandy Corp. ———_————_Inc.. Systems Inc.— Tussey Computer Products Ltd. Uniq Tech Inc.— 

Tandy Tundy Tatung TslOAS 1 Swao Swan uth 
cv Clete) ales) tales 4000LX S00eMC TCS-8000 306/16 306/16 386/200 386/20 
List price $3,999 $4,999 $3,995 $3,509 $1,999 $2,199 $1,699 
Basic configuration includes 2S RAM 2M RAM, AMO: TOMS 1G RAM C2 IMG BAM LONE IE RAM Lave Ne Eee 

dek ve one dendrve.cne one senel see two sori = two wail one : mo pial one ora 

one senai, one one one paraliel paraliel, one paraliel, one 

paraltel port pareneandone 33 game port game port 
Drive bays 4half-height 4haif-height Shalf-height Shalf-height Shalf-height Shalf-height 5 half-height 
Coat of DOS 3.3/ OS/2 (if available) $120/9925 $120/9325 included soy $eo/ seo $e 

Unavailable Unavailable Unavailable Unavaitable Unavaitabie 

Hard disk options 8 8 8 3 () 5 5 
Stote Two &-bit, ‘Three 16-bit, Two 8-be, Two B-bit, Three &-bit, ‘Three 8-bit, Two 6-bit, 

six 16-bit, four 32-bit (MCA) six 16-bit ten 16-bit four 18-bit, four 18-btt, four 16-bit, 

one 32-bit one 32-bit one 32-bit one 32-bit 
Stote free with hard and floppy drives, video, 5 8 5 9 4 4 4 
two serial and one parallel port inatailed 
Power supply (watts) 192 192 210 240 200 200 220 
Reset switch Front Front Front Front Front Front Front 
Keyboard cable length (Inches) 84 88 72 96 26 126 96 
STANDARD CONFIGURATION 
Price of monochrome system with 1MB RAM, $6,678(2MB $7108 (2MB $5,610 $2; 
60M herd disk, DOS ET ten) Fane Sous dink) (asnae cak) (40MB disk) (@0MB disk) (80MB disk) 
Price of VGA system $6,097 $7,498 (2MB 96,440 $4875 $3,437 $3,637 $2,866 

FAN POM disk) FAM, 70MB disk) (40MB disk) (40MB disk) (BOMB disk) (BOMB disk) 

| TESTEDCONFIGURATION sd 

List price $6,947 $7,727 $7,885 $7575 $3,533 $4,818 $3,205 
Tested configuration includes 2MB RAM, 80OMB 2MB RAM, BOMB 2MB RAM, 4MB RAM, 40MB 2B RAM, 40MB 2MB RAM, {MB RAM, 80MB, 

hard disk, hard disk, 1S5MB hard hard disk, 12MB hard disk, 12MB 150MB hard disk, hard disk, 12MB 

1.44MB 144M flopay disk, 12MB oppy disk deve, diskdrve, 1.2MB and 1.44MB 

monitor monitor 
Microprocessor clock speeds G20 MHz 20 MHz 8/20 MHz 8/16 MHz 8/16 MHz @/20 MHz §/6/7/6/20 MHz 
Bus clock speeds 8/10 MHz 10 MHz 8 MHz 8 MHz 8 MHz 8 MHz 5/6/7/8/20 MHz 
Wak states 1 0 1 0 0,1 0,1 0,1 
Disk controiier manufacturer and scsi Wester Westen National [ESOI} Datla 
{interface/encoding) ‘ype cera (Sr o0eMeM) (ESD) ase reer ter Lid. tne Al (ST-+ 
(sT- M) MEM) 

Number of drives handied by controller 4 4 4 4 4 4 4 
BIOS version and date Phoenix BIOS, Phoenix BIOS, PhoenixBIOS  Televideo BIOS Phoenix BIOS  PhoenixBIOS AMI BIOS (1987) 

Version 01.04.01 Version 010104 Plus, Version 110 (September Pius, Version 110 Pius, Version 110 

(November 1988) (October 1968) (January 1968) 1968) (January 1988) (January 1988) 
Ss board manufacturer ‘Tat Televideo Swen Twinhead Orchid 

ystem Tandy Tandy ung } 


386 chip set manufacturer Intel Intet Cope aed ilps and Chips and Chips and Chips and 
| MEMORY SPECIFICATIONS i 








Memory chip type 256Kb 256Kb 256Kb,1Mb 256Kb 256Kb, 1Mb 256Kb,1Mb 256Kb 
Chip peckaging SIMM SIMM SIMM SIMM SIMM SIMM DIP 

RAM chips DRAM DRAM ORAM DRAM DRAM ORAM Static column 
interleaved memory e e e e e e e 

Shadow RAM BIOS and vidso BIOS andvideo None None BIOS and video BiOS and video BIOS and video 
Type of cache controller None Li None None None None None 

Disk cache software © ° ° ° ° ° ° 
Maximum RAM on motherboard 6MB NAY’ 16MB 16MB 16MB 16MB 6MB 
Maximum 32-bit RAM 16MB 16MB 16MB 16MB 16MB 16MB 6MB 
Maximum total system RAM 16MB 16MB 16MB 32MB8 16MB 168MB 16MB 
Warranty 1 year 1 year 1 year Tyearon-site = 1 year 1 year 1 year 

FCC certification class A A B A A A B 








"4 Editors Choice @Yes O—No N/A" ~—Not applicable: the machine Is not available in this configuration. 
N/A**—Not applicable: RAM is located on cards rather than on 
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VRS America Wyse Tech- Zenith Data 
VIPC Computers Corp. Corp.—  WangLaboratoriesinc.— nology-——  Systems—~  Zeos international Ltd. 
VviPC ViPC vIPC Zenith 
366/16 386/20 366/25 SIVAAT366 «= Wang 381 Weng 382 Wyse pe386 0 2-386/25 Zeos 386-16 Zeos 366-20 Zoos 386-25 
$1,499 $1,999 $2,999 $1,845 $2,900 $355 $3,599 $6,509 $1,945 $2,545 $3,545 
1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 1MB RAM, 16 FA, 268 DAM, 1MB RAM, 4MB RAM, 1MB RAM, 
disk drive, one dlek drive, disk drive, one disk drve io diakdive’ —diskarive disk drive. lek drive, dakdrne, one dak drive, one chek drive, ore 
port serialandtwo paralielport —serial andone serial andone serial andane serlaiandane serialandane serial and one 
nee, cae fo, Gee ee ne eran: 
Shalt-height 6half-height Ghalf-height 6half-height 4half-height 4hall-height Shall-height 4half-height Shalf-height Shaif-height 6 hall-height 
$soor $99/ $o0/ $70/ $1007 sro Included’ Included’ $08/ $08/ $9e/ 
Unavailable Unavailable = Unevallable = Unavailable. = Unavailable. = Unavellable. «$325 $299 Unavellable Unavailable Unavailable 
6 6 6 4 5 5 3 3 10 10 10 
Two6-bit, One 8-bit, ‘Two 6-bit, ‘Two 6-bit, ‘Two &-bit, Two 8-H, Three S-bit, Three 16-bit, One s-bit, One 8-bit, One 8-bit, 
five 16-bit, six 16-bit, five 16-bit, five 16-bit, ox 18-bit, ox 16-bit, etx 16-bit, four 32-bit alx 16-bit, eix 16-bit, ox 16-bit, 
one 32-bit one 32-bit one 32-bit one 32-bit one 32-bit one 32-bit two 32-bit one 32-bit one 32-bit one 32-bit 
5 7 5 5 6 6 5 4 6 6 5 
230 230 230 220 229 229 220 200 200 230 200 
Front Front Front Front None None None None Front Front Front 
90 80 72 96 144 144 72 96 72 72 72 
$2,009 $2,599 $3,599 oe ae $8210 (68MB $5,445 (68MB $7563 my NAY Be an iS an in 
Monochrome monochrome 
monitor) monitor) 
$2,499 $2,909 33,909 $2,690 $6,640 $6,875 267 $9,696 toes $3,768 $4,788 
(40MB dick) (68MB disk) (68MBdisk) — (66MB disk) bog (G5MB dick} © (65MBdiek) — (65MB disk) 
$3,499 $4709 $6,999 $4,895 $6,595 $6,795 $11,849 $10,298 $3,764 $4,483 $7,037 
4MBRAM,  4MBRAM, — 8MB RAM, 4M RAM, RAM, 2MB RAM, 4MBRAM, = 2MBRAM, 2MB RAM 2MB RAM,  4MBRAM, 
Gakave VGA dskemme VGA backup 12MB” Lasme foppy Lad foppy LasMisfoppy Deckun,12MB. fopoydak LAAN fo 
monitor, tower Mower’ and 1H4MB diskdrves’”” disk drives” dak drives ‘disk drive, drive, VGA monitor disk drives, 
case case floppy disk VGA monitor, VGAmonitor VGAmonitor VGAmonitor monitor monitor, tower 
drives, VGA 80387-20 case 
piped - coprocessor 
tower case 5 
4.77/6/8/ 16 MHz 6/20 MHz 4. 77/6/8/25 MHz 16/20 MHz 8/16 MHz 6/20 MHz 8/16 MHz 25 MHz 8/16 MHz 8/20 MHz 8/25 MHz, 
6 MHz 8 MHz 6.3/12.5 MHz 8/10 MHz 6 MHz 6MHz 6MHz 6MHz 6 MHz 6 MHz 6.33 MHz 
0 0 3,4 0 0 0 0,1 0 0 0 0 
Konan (ST-506/ Konan (ST-506/ Konan (ST-506/ Scientific Micro [ST-506/ [ST-506/ Westom Data Distributed 
MFM) : MFM) : MFM) q we Mey (ESO) = Con coon (SreOS MEM) (Sreooru) Processing 


(ST-506/MFM) 


' 





4 4 4 4 4 4 4 4 4 4 4 


Hk dyads ay 10S Foon BOS: ten ee Phoenix 810s Prone 810s Firone Bigs: Zenith BIOS io BIOS II AMIBIOS II (Se BIOS II 
wen ae (1988) 11003 (1988) 110.03 (1988) (1988) ) { ) ) 
Micronics AMR Micronics SIVWNS Wang Wang Wyso Zenith aM aM AMI 

Intel intel and ips and and and None (uses Zenith and and and 


pn 
| 256Kb 256Kb Mb 1Mb 256Kb, 1Mb 256Kb, 1Mb 256Kb 1Mb 256Kb 256Kb 1Mb 














DIP DIRSIMM ~—sCDIP. DIP SIMM SIMM DIP SIMM DIP DIR SIMM ~—sCOD IP. 

SRAM ORAM DRAM DRAM, static DRAM DRAM DRAM DRAM ORAM DRAM DRAM 
column RAM 

fe) e fe) e e @ e ° ° ° ° 

e e e BIOS and video BIOS and video BIOS and video O- BIOS and video BIOS and video BIOS and video BIOS and video 

‘hone ‘Won oe Whore hone fone ‘hone cert (aky—— Ze0s (aR Zacs (ay aes (WAX 

° 3 ° 3° QO 3° e oO (e) Oo 40 

WA’ 2MB WA’ 16M8 NA’ NwA‘ N/AY 6M8 WA’ 32MB 32MB 

16M8 16MB 16M8 16MB 16MB 16MB 6MB 32MB 64MB 96MB 96MB 

16MB 16MB 16MB8 16MB 16MB 16MB 16MB8 32MB 64MB 96M8 96MB 

1yeer 1yeer 1 year 1 year year 1 yeer tyear tT year lyowr lyear 1 year 

8 B A A(pending) B A B B A A A 
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Sanyo Bustvess Systems Corp. 
SANYO MBC-18 PLUS 


Sanyo’s small-footprint 386 PC, the 
MBC-18 Plus, seems to be designed for 
customers with modest expectations, good 
eyesight, and either a clear understanding 
of their future needs or a reliable dealer. 

You'll need modest expectations be- 
cause you'll have one of the slower-per- 
forming 16-MHz machines, with only 
three slots left for expansion after you add 
a hard disk controller and a video card. 
You'll need good eyesight because the 
only color video card Sanyo sells is a prim- 
itive CGA adapter. And you'll need either 
a clear understanding of your future needs 
or a good dealer because you probably 
won't want to brave the inside of this un- 
conventionally built machine to install any 
options on your own. 

Sanyo’s pricey $3,499 basic configura- 
tion gives you 1 MB of zero-wait-state 85- 
nanosecond RAM, a 1.2MB floppy disk 
drive, a serial and a parallel port, and MS- 
DOS 3.3 and GW-BASIC. For $1,699 
more, you can add 2MB RAM on an ex- 
pansion card that lets you plug in a total of 
14MB. 

Sanyo offers a 25MB hard disk for 

















The small footprint of the 16-MHz Sanyo 
MBC-18 Plus is welcome, but the unit is 
limited. The machine has only six slots, 
and the only color video card Sanyo sells 
is a CGA, In addition, the unconventional 
design makes it unlikely that you'll want 
to add future options on your own. 






$479, a 40MB disk for $799, and a SOMB 
disk for $549. The 40MB disk costs more 
than the SOMB because it has a 28-milli- 
second access time, while the larger one 
| trails behind at 45 ms. 

| If you decide to install these or any op- 
tions without your dealer’s help, you'll 
have to remove the system’s top panel and 
hold it with one hand while you simulta- 
neously remove both of the now-loosened 
side panels. If you want access to the three 
drive bays, you must first unscrew the 
front panel, then confront an inner metal 


Sanyo’s 386 
seems aimed at 
users with 
modest needs. 





cover that blocks the expansion slots. 
Sanyo uses a backplane design, with 
the CPU, IMB of RAM, and the serial and 
parallel ports and floppy disk drive con- 
troller on a system board in one of the six 
available slots. If you want to install an 


of unlabeled wires that obstruct the board 
at the top. 

To install any more 32-bit RAM, you 
plug Sanyo’s proprietary memory board 
into the adjacent 8-bit slot and fit a 32-bit 
connector at the top of the memory board 
into the system board. That leaves you 
with one 8-bit and three 16-bit slots free. 


another takes a video card. Sanyo sent us a 
system with an 8-bit Scurry Magic VGA 
card and a Goldstar monitor, but the com- 
pany will sell you only amonochrome card 
or a combination monochrome/CGA card 
that can give you CGA graphics on a color 
or monochrome monitor. 

Sanyo supplies its own Enhanced-style 
keyboard, which has a loose touch, and its 
own BIOS. Earlier models of Sanyo’s 
BIOS were notorious for software incom- 
patibilities, but we had no trouble with this 








version. If an application should ever lock 
up, though, be careful when pressing the 


PC MAGAZINE @ MAY 30,1989 
280 


™ 80386 DESKTOP PCs 








80387, you must first detach a small tangle | 





One slot takes a hard disk controller, and | 





We pact ad Cad Coa oF 


Sanyo MBC-48 Plus 
Sanyo Business Systems Corp. 
Computer Division 
31 Joseph St. 
Moonachie, NJ 07074 
(201) 440-9300 
(800) 524-1021 
List Price; With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, DOS 3.3, $3,499; 
with 50MB hard disk, monochrome monitor, 
$4,222; with CGA montor, $4,472; with 
3MB RAM, 40MB hard disk, $6.421. 2MB 
RAM upgrade, $1,699. 
In Short: Sanyo’s small-footprint 16-MHz 
machine ts an undistinguished performer with 
lumited options (no EGA or VGA) and an in- 
convenient nonstandard physical layout. The 
Price is on the high side for this class of com- 
puter. 
CIRCLE 627 ON READER SERVICE CARD. 


reset switch in the back. The switch is 
deeply recessed in an opening that you can 
reach only with a narrow object like a ball- 
point pen. Because the opening also gives 
access to a block of DIP switches, you can 
easily hit one of these by mistake and re- 
configure the computer without noticing 
that you’ ve done anything wrong. 
-—Edward Mendelson 


SPEAR TECHNOLOGY INC. 


SPEAR 386A/16 
SPEAR 386D/20 


From the outside, Spear Technology's two 
386 machines—the 386A/16 and the 
386D/20—are indistinguishable from one 
another. Both have a sturdy, AT-style cov- 
erand a front panel sporting the usual LED 
indicators and reset button, and both use 
the Mitsumi Electric keyboard, a good 
model with a springy feel to it. Likewise, 
the 16- and 20-MHz systems come with 
equally attractive base price tags—$1,790 
and $2,080, respectively. 

The machines also share a number of 
functional similarities. During a cold boot, 
pressing Esc will terminate the RAM 
check—a useful shortcut. Pressing Del af- 
ter the hardware self-test will call up the 
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On Time 
and Under Budget 





,| ViewPoint is the acclaimed project manage- 
ment program designed to manage multipie 
projects, across divisional boundaries, 
using the same resources. 


Editor's Choice 





Profit from a Different Point of View 

Create the necessary visibillty to get management 
consensus before adding detail to the plan. ViewPoint's 
mouse driven, point-and-click operation makes on- 
screen modeling easier. Speed up project development 
or defining reports with templates from ViewPoint's 
library. 


Adopt ViewPoint and Trace Overloads 
Interactively fine-tune projects without delaying finish 
dates or deliverables. Resource Load Trace unlquely 
finds solutions when conflicts arise and traditional 
methods like Leveling and Constraining won't work to 
Tesolve them. 


ViewPoint Activities are Well Connected 
Import and Export ASCII, dBASE or Lotus files and save 
milestone events for auto-linking. Display project status 


with presentation-quality charts on printers and plotters. 
Preview everything on-screen; or save reports to disk and 
use the mouse to scroll afound them. 


Ptan for Today 

as well as Tomorrow 
Maintain planning flexibil- 
Ity with non-linear resource 
distribution, earned-value 
and what-if analysis, multi- 
ple rate costing and resource 
Toli-up. ViewPoint is the vis- 
ual resource management tool to solve today’s planning 
problems as well as tomorrow's. 


If you're ready for a new ViewPoint, call CAM. We 
provide three days of training with every copy. For more 
information call 1-800-635-5621 and we'll send you a 
comprehensive brochure and demo disk. 


\ wwhtie 
PROJECT MANAGEMENT SOFTWARE 
CIRCLE 176 ON READER SERVICE CARD 








1-800-635-5621 


1318 REDWOOD WAY, SUITE 210 
PETALUMA, CA 94952 
707/795-4100 

FAX: 707/795-0441 
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Like its look-alike 16-Mz counterpart, 
Spear Technology’s 20-MHz Spear 
3860/20 allows you to set the six 16-bit 
slots to either one or two wait states, for 
speed or compatibility. You do get an AT- 
style case, but the location of the co- 
processor socket under the hard drive Is 
a design flaw. 


setup program embedded in ROM. And 
you can shift the systems between high 
speed and 8 MHz at any time from the key- 
board. 

Both machines use an AMI BIOS. 
They come with DOS 3.3 and GW- 
BASIC, but you don’t get any extras such 
as diagnostics software or a disk-caching 
utility. OS/2 isn’t an option either. 


SPEAR 3864/16 Under its cover, the 
386A reveals a sturdy chassis and general- 
ly solid workmanship, although a jumper 
fix was visible on the motherboard. There 
are two 8-bit slots and six 16-bit slots, all 
full-length. One hard disk and one single 
high-density floppy disk drive were in- 
cluded in our $3,615 test configuration, 
leaving three empty half-height drive 
bays. An Everex MFM disk controller, an 
8-bit Orchid VGA card, and a parallel and 
serial port card filled three slots, leaving 
ample room for expansion. 

The 386A runs at a constant bus speed 
of 8 MHz, while the 386D’s bus speed is 
fixed at 10 MHz. Both machines, howev- 
er, have the unusual ability to allow you to 

| set the 16-bit bus slots at one or two wait 
states, allowing you to. chouse between up- 
timal speed and compatibility. The 386A 
also allows you to select from four, five, or 













six wait states for the 8-bit bus slots. 

You have the option of ordering either 
IMB or 4MB of 32-bit RAM on the Spear 
Technology/AMI motherboard. While 
you can bring the total system RAM up to 
16MB, the lack of any 32-bit slots means 
that the additional memory can be added 
only via 16-bit expansion boards, some- 
thing of a drawback. A 64K static RAM 
cache with proprietary cache controller 
helps maintain the unit’s zero-wait-state 
performance. 

The DIP switches on the unit are fairly 
accessible. Unfortunately, though, the 
socket for an optional 80287 coprocessor 
is not. It is hidden under the hard disk, 
which you must remove before inserting 
the chip. 

While the 44MB Seagate drive tumed 


| in a middling access time of just under 40 
| milliseconds on our benchmark test, in 
| most of our BIOS Disk Seek tests, the 


386A proved itself a good performer. 


| SPEAR 386D/20 The 386D differs from 


its sibling in more than just processor 
speed. It offers six full-length 16-bit ex- 
pansion slots and two proprietary 32-bit 


| slots for memory cards. Two slots on the 


$4,676 test unit were taken up by the VGA 
card and a DTC ESDI controller, while 
one parallel and two serial ports were 
mounted on the proprietary motherboard, 
saving a slot. 

A 156MB ESDI Toshiba hard disk 
filled two of the five half-height drive 
bays. The disk displayed a respectable ac- 
cess time of just under 24 ms. but unfortu- 
nately failed to operate when running the 
CPU at 8 MHz. A tech support person at 
Spear said that this problem was caused by 
the ESDI controller, and that the only way 
to gain access to the disk at both speeds 
was to reformat it with a 2:1 interleave in- 
stead of the optimal 1:1 interleave. 

The motherboard can hold only 1 MB of 
RAM, but you can add memory via propri- 
etary 32-bit boards with 1-, 2-, 4-, or 8MB 
capacities. There’s no memory cache or 
interleaving, but a page-mode scheme 
speeds up the 60-nanosecond chips. 

Although the 386D delivered fair per- 
formance on most of our benchmark tests, 
ittook an inordinately long time to run the 
extended memory read and write tests 
(rendering this RAM unusable). Spear 
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Speur Technology Inc. 
TIOA Landwehr Rd. 
Northbrook, IL 60062-2310 
(800) 282-1212 

(312) 480-7300 





Spear 3864/16 
List Price: With IMB RAM, 1,2MB $'4- 
inch floppy disk dnve, $1,790; with 6OMB 
hard disk, monochrome monitor, DOS 3.3, 
$2,539; with VGA color monitor, $3,031; 
with 4MB RAM, 44MB hard disk. $3,992. 

| IMB RAM upgrade. $345; 60MB tape back- 
up. $599; ISOMB hard disk. $1,374. 
CIRCLE 653 ON READER SEAVICE CARD 


Spear 386D/20 

List Price: With IMB RAM, 1.2MB 5'4- 
inch floppy disk dnve, $2,080; with 60MB 
hard disk. monochrome monitor, DOS 3.3. 
$2,829; with VGA color monitor, $3,321; 
with 2MB RAM and 1S6MB hard disk. 
$4,676. IMB RAM upgrade, $600; 60MB. 
tape backup, $599; 1SOMB hard disk, 
$1,374. 
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In Short: The Spear 386A/ 16 and 386D/20 
offer attractive pnces, Nexible configuration 
options, and good performance in most 
areas. We did encounter a couple of prob- 
lems in getting the 3861/20 to run properly, 
though. 


Technology told us that this was because a 
jumper had been incorrectly set to make 
use of a math coprocessor that wasn’t in- 
stalled. 

Resetting the jumper solved the prob- 
lem (though not in time for testing), but 
since it was located under the hard disk, it 
required deft maneuvering with a pair of 
pliers and a flashlight. The company ad- 
mitted that a number of units had been 
shipped with the jumper set in the wrong 
position and that the settings were incor- 
rectly documented in the manual. 

As with the 386A, the coprocessor , 
socket is inconveniently placed under the 
hard disk drive, A set of DIP switches is 
also partially hidden by the hard disk. 

While the prices for the Spear Technol- 
ogy 386s are pleasingly reasonable, the 
problems we encountered with the 386A 
during our tests did not inspire confidence_| 
in the reliability of this company. 
—Robert Kendall 


Hatfield. 


We had these two talking 
innotimeatall. 


Seems like every time these two boys set down together, they commenced to fightin’ 
If one said day, the other night. Good thing the folks at TOPS settled this feud once and for all. 
It's so dang simple, too. Just install TOPS software in each Macintosh and PC in the 
place. Throw in a network card for each PC. Add a little 
-pigeengas ie eet Cea easekiens twisted-pair telephone wire, and suddenly they're behaving 
work station. like family. 
“onewistd pica (eephone wie and Next thing you know, they're swapping files, sharing 
“BAC rs2 Mel 2 0 30, compaibes belie and trading data from Lotus 1-2-3 to Excel, _ 
eee ean tmaan 0. Base III to dBase Mac, and most other PC and Mac applications. 
or companibles require SCom EtherLink’MC card | Or tapping into whole other networks and systems, such as 
+ TOPS can be configured as a distributed, dedl- Novell, AppleShare, Sun, and VAX. 
ie een What's more, no central file server is needed—though 
TOPS can easily accommodate one as a business grows. And no special training is a 


No wonder TOPS is the standard for easy-to-use PC to Mac connectivity. 


Maybe that’s why folks say, when ral 
it comes to making connections, TOPS is the real 
McCoy. Call the TOPS Division of Sun Microsystems A When you nee néed aaa 


at 800-445-TOPS (from outside the U.S. and Canada, 
call 415-769-8700). Or write ‘em at TOPS, 950 Marina Village ==. es 
—= = Cy 


Parkway, Alameda, CA 94501. 
Copyright © 1989 Sun Microsystems, Inc. 











WE HAVE WAYS 
TO MAKE YOU SCREAM. 








First take an Intel® Math CoProcessor. (Any of the 11 will do) 
Apply with slow, firm, steady pressure into the appropriate 
socket in every IBM’ or compatible PC. 
7 = Thensit back and enjoy as over 160 database, spreadsheet, 
CAD or business s graphics Programs sc scream through functions 


© P89 Intel Corporation Intel ss a registered trademark ¢ $04-645.62°5 (mudem parameters 








up to 500%* faster. For more information, contact your local 

dealer. Or call (800) 538-3373 for “Intel Math CoProcessor 

Technotes; a collection of benchmarks, ' 

and software lists. And end the torture of intel 
slow software. 
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The world is populated with peripatetic in- 
dividuals who want not only to enjoy their 
mobility but also to transport their ‘‘stuff”” 
with them. Here’s a computer that allows 
you to have your data and carry it home, 
too. 
The Tandon 386 is base-priced at 
$4,199, but fully configured with Tan- 


monitor, an EGA Card, a 110MB hard 
disk, and a 30MB Personal Data Pac, our 
test unit cost $6,599. 

The Personal Data Pac is a durable, ef- 
ficient, removable drive powered by an 
RLL controller with a 128K built-in cache; 
it’s roughly the size of one of those zucchi- 
ni breads your neighbors keep forcing on 
you, but immensely more useful. 

Other noteworthy features on the Tan- 
don machine include built-in 64K caching, 
















nanosecond 256-kilobit DRAM SIMM 
chips on the motherboard (the test system 
had 2MB using 256Kb chips, but up to 
8MB of 32-bit memory is possible with 1- 
megabit chips). 

On the downside, there’s no 32-bit slot 
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The Tandon 386 includes a 30MB Per- 
sonal Data Pac, the company’s own dura- 
ble, removable hard disk drive, to make 
moving data easy and efficient. The Data 
Pac Is powered by an RLL controller with — 
128K cache. 








with zero-wait-state operation, and 100- | 





don’s own equipment, including a color | 
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Taxpon Corp. 
TANDON 386 


to accommodate a card with additional | 
memory, although one is planned for a fu- | 
ture release. Also, the Data Pac is both 
ejected and protected from ejection by 
software. But if you can no longer access 
your hard disk, you'll have to remove the 
cover and use some elbow grease. It’s pos- 
sible with a little effort, but you may find it 
frustrating. 


ALLBUNDLEDUP Tandon DOS 3.3 is 
included in the bundled software. One 
problem, though: Tandon DOS 3.2 was on 
the Data Pac, and Tandon DOS 3.3 was on 
the hard disk. As of this writing, all the 
Tandon systems are being shipped this 
way. A quick SYS and copy of COM- 
MAND.COM put them both on an even 
keel with DOS 3.3. In addition, the com- 
pany has included the checksum for the 
Tandon MS-DOS utility files. Checksums 
are of interest to programmers and to those 
wanting to keep a record of files to protect 
them from possible virus attack. 

You'll also have at least one instant 386 
application: Microsoft Windows/386 Pre- 
sentation Manager. Other software in- 
cludes GW-BASIC, EGA Card utilities, 
and Data Pac utilities. The Data Pac utili- 
ties allow hotkey eject customization, 
copying from one Data Pac to another, set- 
up of your RLL controller, and head park- 
ing for both the Data Pac and your conven- 
tional disk. 

Play it safe when it comes to accessing 
your DataPac; also, be sure to install the 
DPACCESS driver on your boot directory 
and call it from your CONFIG.SYS file. 
Tandon has supplied this driver because its 
version of DOS 3.3 requires it, and also in 
case the computer is used with a version of 
DOS or another environment, like OS/2, 
that does not support removable drives. 

The Tandon 386 was no speed demon 
on our benchmark tests, but it did beat out 
approximately one-third of the other 20- 
MHz 386 computers tested. 

But if what you're looking for is a 16- 
MHz model, Tandon also offers a 16-MHz 
(switchable to 8-MHz) 386 machine with 
or without a 40MB hard disk; the 64K 
RAM cache is optional. Prices for the Tan- 
don 386/16 are $3,599 without a hard disk 
and $4,399 with the 40MB hard disk. 

Overall, you'll find the 20-MHz Tan- 











don 386 a solid machine, especially for 
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Tandon 386 

Tandon Corp. 

405 Science Dr. 

Moorpark, CA 93021 

(800) 228-8595 

(805) 378-3068 

Lisi Price: With IMB RAM, |.2MB5%- 
inch floppy disk drive, DOS 3.3, $4,199; 
with 40MB hard disk, monochrome monitor, 
$5,279; with VGA monitor, $6,147; with 
2MB RAM, LIOMB hard disk, receptacle for 
removable 30- or 40MB Personal Data Pac, 
$6,599. IMB RAM uperade, $665. 

In Short: A reliable 386 with adequate 
speed, the Tandon 386 has more options than 
most candy-store kids could want; but this 
kid still wishes for a 32-bit slot. The high-end 
version 1s a data security specialist's dream 
with a removable 30MB Personal Data Pac. 
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those wanting the security of a removable 
hard disk. You can work on your sensitive 
data during the day and then store it away 
from curious eyes in your safe at night. 
Other pluses include the bundled utilities 
and software, as well as clear documenta- 
tion. However, you just might want to wait 
until Tandon comes out with the 32-bit- 
memory-slot version. 

—Pamela J. Milland 


Tavpy Corp. 
TANDY 4000 


TANDY 4000LX 
TANDY SOOOMC 


When Tandy recently introduced the 
S000MC, it became the first company to 
release a machine compatible with IBM’s 
Micro Channel architecture (MCA). The 
system is the newest of Tandy’s three 386 
machines, right behind its two convention- 
al AT-bus PCs, the 16-MHz Tandy 4000 
and the 20-MHz Tandy 4000LX. 

The base price of each of the ma- 
chines—$2,599 for the 4000, $3,999 for 
the 4000LX, $4,999 for the 5|000MC—in- 
cludes a floppy disk controller, a 1.44MB 





D 
e 
au! 
= 
= 
rT) 










NEW from the publisher of SOLOMON Ii... . 


PROFITWS 


BASIC ACCOUNTING SOFTWARE FOR 
90% OF U.S. BUSINESSES! 












REAL ACCOUNTING SS TEWSE 
FOR $229.00 @ BASIC ACCOUNTING PROFITWISE Basic Accounting 
$229.00 must be installed prior to these 

INTRODUCING PROFTWISE, 0 basic General Ledger add-on modules: 
aecounting soffwore system designed * Extensive Annual ond Periodic @ PROFITWISE INVENTORY 
to meet the accounting needs of Budgeting capability & JOB COSTING 
many small businesses. Statistics show © User aed Met fiscal penods - $229.00 
that only 10% of Americon businesses « PPL eon astnbion obaty Job Costing 
have sales over $500,000... Payroll * Automatic interface with Payroll 
PROFITWISE is teal accounting for * Standard deductions and earings CRIASSEER DIES Meee 
the other 90%! type oFeady set up een Le 

© Unimited number af user defined ¢ Tracks eee from bidding through 

deductions including 401K capabil 

PROFITWISE « Al Federal ond Sete tables neuded _wwentory 


OFFERS WHAT NO OTHER 


PRODUCT OFFERS... 


REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 


feal accounting too, TLB Inc. has 
developed PROFITWISE, a specially 
adapted version of the powerful 
award-winning Salomon Ill system. 
PROFITWISE provides mony of the 
features of Solomon ill but limits the 


















¢ Automotic W-2, 941 and state 
unemployment reports 

Accounts Payable 

* Tracks complete 1099 information 

© Both past due and until due aging 
report formats 

Accounts Receivable 

¢ Open-ltem and balance forward 
customer accounts 

User defined terms and aging 
categories 

Invoicing 

« Automatic sales tax calculation 

* Optional user-defined message 


° Scie oe general 
neti 


oF Invoicing mothe) 
* Average, standard or user 
specified cost methods 


@ PROFITWISE REPORT 
& GRAPH DESIGNER 
$229.00 
Output 


* Automatic formatted reports on 
screen or printer 
* Uset formatted teports with 











size of the accounting database. With maetnice? muttiple level subtatal breaks 
PROFITWISE, you pay for only the * Automatic backordering and grand totals 
features ond transaction volume (w/inventory module) © Transfer af information to 
you need, cw = — worces Lotus worksheets 

xe Se precianon, Martware SEM PC IKT A} a ond 
UPGRADE CAPABILITIES Everything GSiceals. Sal Aegan ee pepe | 
you leam with PROFITWISE applies to Address Prints lists. tobels or index COGS — urany 122 coxerns (remal or condereed} 





Solomon Il. You con easily ond quickly 
upgrade to Solomon lil at anytime 


30 DAY MONEY BACK GUARANTEE* 


There s no need to rekey information 
becouse the PROFITWISE database is “if purchased from TLB INC 
compatible with Solomon lit 
TRAINING available nationwide. EASY TO USE... 
UNSURPASSED TELEPHONE SUPPORT! ie ee eee res: 
TLB HAS THE ANSWER TO ALL YOUR you through instolation a 
COMPUTER ACCOUNTING NEEDS. . . * On-line help “at your fingertins” Fog PROPITSE 
. ¢ Extensive password protection ability a 
* Thorough oudit trail of all ta 
nerwom transactions 
Memon Daraemes * Full integration between modules to oF i Y 
| reduce data entry : = 
| © Reports can be output fo screen or wz 
| spreadsheet/word processor 
© Comprehensive User Reference : 
monuol 








* CALL NOW TO ORDER! fp | 
FAX (419) 424.3400 1 800-777-0521 
OUTSIDE USA: (215) 251-6986 or FAX (215) 889-9726 a 


« ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE 

* OR ORDER BY MAL... Add $10.00 for shipping & handling fee Solomon 
PQ, BOX 414; FINDLAY, OHIO 45839 _ JJ J Accounting 
meen Software 


Setomon Sores and Promwise are reg eras poem a B 
a is 8 repanered trademark of Lotus Developmen C J Business Machines 
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32-inch floppy disk drive, a 101-key key- 
board, one serial and one parallel port, and 
a 192-watt power supply with four device 
connectors for the four possible half-height 
storage devices. DOS and BASIC are 
$120 options, Tandy also sells OS/2 1.0 
for $325. 

Almost all of the components are man- 
ufactured in-house, including mother- 
boards, cases, power supplies, keyboards, 
floppy disk drives, and monitors. Like 
IBM and Epson, Tandy has a company 
policy against verbally identifying other 
component sources, even when the ven- 
dors’ names are visible on the component. 
Our survey of the test machines revealed 
hard disk controllers from Adeptec in all 
three, video adapter cards that appear to be 
based on Paradise chips in the 4000 sys- 
tems, and a CDC hard disk on the 
SO00MC. All three machines used Intel 
chip sets and 1988 versions of Phoenix 
ROM BIOS. 


TANDY 4000 The Tandy 4000 is a fairly 
conventional 16-MHz 386 computer. The 
base model comes with !MB of 100-nano- 
second DRAM S!IMM memory chips 
(64K is allocated to shadow RAM to im- 
prove video and system BIOS perfor- 
mance), runs at one wait state, and uses 1:1 


page-mode memory interleaving. The de- | 
fault bus speed is 8 MHz, but conservative | 


types will appreciate being able to switch 
to 6 MHz. 

Slotwise, you get space for two 8-bit 
and six 16-bit boards, as well as Tandy’s 
$179 32-bit memory expansion card, 
which can accommodate 8MB of RAM. 
Combined with the 8MB of 32-bit RAM 
you can squeeze onto the motherboard, the 
total system memory capacity comes to a 
generous !6MB. Be warned, though: 
Tandy charges a whopping $649 for each 
IMB SIMM pack—more than most other 
vendors. 

The floppy disk drive controller, capa- 
ble of supporting two drives, is built into 
the motherboard. The motherboard will 
support an 80387 chip, as wel! as the Wei- 
tek 1167 and 3167 coprocessors. 

The test machine, priced at $5,047, in- 
cluded an SCSI Adaptec controller, 2MB 
of RAM, a 40MB 19-millisecond hard 
disk, and a very fine .31-mm dot pitch 


VGA monitor with an 8-bit VGA card. In | 





general, the Tandy 4000 did reasonably 
well on all the benchmark tests, coming 
out with roughly average scores. 


TANDY 4000LX The 20-MHz 4000LX 
mirrors the 4000 in its motherboard and its 
slot and memory configurations. Of 
course, the 4000LX’s processor hums 
along at a speedier 20 MHz, settable to 8- 
MHz with software. And 2MB of 80- 
nanosecond RAM are included in the base 
price. You'll be grateful for the additional 
megabyte of memory, as upgrades for this 
machine come in 2MB bunches costing up 
to $1,499 per bunch. Ouch! 

The default bus speed is 8 MHz, but 
with software you can bump it to 10 MHz, 
which you should do immediately. While 
there’s no memory caching, speedier per- 
formance is achieved through the alloca- 
tion of 64K to shadow RAM and the sec- 
ond megabyte of RAM to interleaved 
memory. 

The 4000LX comes with the same 
overly soft !0!-key keyboard as the 4000. 
But unlike its 16-MHz counterpart, which 
enjoys an FCC Class B rating, the 4(000LX 
is certified only for office use. 

The evaluation unit, priced at $6,947, 
included an 80MB hard disk and the same 
VGA controller and monitor found in the 
4000. The hard disk included in the test 
model was rated at 28 ms. , but Tandy says 
that the 80MB drives now sold are rated at 
a faster 19 ms. 

In benchmark tests, though, the 
4000LX performed a bit below average, 
lagging behind other 20-MHz units. 
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The Tandy SOOOMC is the 
first IBM Micro Channel_ 
compatible machine to hit 
the market as well as the 
company’s second 20-MHz 
386, jolning its AT-bus 
model 4000LX. Almost all 
the components are manu- 
factured in-house, includ- 
ing motherboards, key- 
boards, and monitors. 


TANDY 5000MC Our processor and 
memory tests showed the SO00MC to be in 
the top bunch of 20-MHz computers. The 
unit’s base price is a full $1,000 higher 
than the 4000LX’s, but some components 
that are not standard in the other system, 
such as a mouse port and VGA card, are 
built directly into the SCOOMC’s mother- 
board. Also built into the motherboard are 
the serial and parallel ports and the floppy 
disk controller. This space-saving ap- 
proach leaves three 16-bit slots and three 
32-bit MCA slots available. The fourth 32- 
bit slot holds the system’s memory expan- 
sion board. 

The standard configuration includes 
2MB of !00-ns. SIMM chips and an 
82835 memory cache controller chip with 
32K of 35-ns. cache memory on the 32-bit 
expansion card. Memory interleaving, a 
fixed !0-MHz bus speed, and zero wait 
states are also hallmarks of this machine. 
The keyboard is the best Tandy keyboard 
I’ve ever worked with; it has sufficient re- 
sponse and click to let you know you've 
done something when you touch a key. 

Tandy brings the car salesman’s con- 
cept of “‘preferred options packages’’ to 
the computer world. Buying a unit precon- 
figured with one of Tandy’s standard set of 
options can cost less than adding on the in- 
dividual components later. For $7,727, 
you Can get a prepackaged system 
equipped, as our test unit was, with an 
80MB 16-ms. CDC hard disk, a .31-mm- 
dot-pitch VGA monitor, and DOS. 

The only drawback to the SOOOMC is a 
flimsy plastic rod that extends from the 





OF THE TWO FASTEST 
NETWORKS, ONLY ONE IS 
IBM-COMPATIBLE, USES PURE 
MS-DOS OR O0S/2, AND ALLOWS 
PEER-TO-PEER SHARING 





POWERLan’ 


So what does a pure MS®-OOS and NETBIOS-based network buy you? 

A familiar operating anvironmant. No need to introduce proprietary operating 
systems and disk formats. You get direct MS-OOS file sharing. Use NORTON Utilitias® it 
you want. You can even borrow a server to run MS-DOS or OS/2° standalone if needed 
without reformatting the disk! 

Ease of use. Simpier, less time-consuming installation. Easy maintenance by 
PC-literate staff, even first-time users! 

immediate access to iatest technology in peripherals. No need to wait for 
special drivers. If it runs on MS-DOS, it runs on POWERLan. 

immediate use of a myriad of network applications. Like communications 
gateways and databases. And we don't mean a limited set of applications that run on a 
NETBIOS emulation and are available from only one source. 

Speed. Pure MS-OOS servers are fastest for MS-OOS users! Ask about 
PQWERLan benchmark results! 

POWERLan PC natworking products includa: 

™ POWERLan /4, /8, or /+ — LAN software for 4, 8, or an unlimited number of users 

™ POWERserve™ — a dedicated file server of unequalled speed and capacity 

™ POWERsave™ — automated backup and archive facility for all hard disks on the 

network (even Novell too!) 

™ POWERMmirror™— volume or disk mirroring system for fault tolerance 

™ POWERbridge™ — a transparent bridge between any two NETBIOS networks 


Pp ses 


800 Lincoin Center e 7800 IH-10 West 
San Antonio, Texas 78230 


Cail 1-800-825-LANS 
Dealer inquiries invited 





POWERLan, POWERsave, POWERserve andPOWERMcrot are trademarks of Pertormance Technology. Inc. 
‘AN other products mentioned are racemaris ot thet respective maynutachuters. 
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Tandy Corp. 

1800 One Tandy Center 
Fort Worth, TX 76102 

(817)390-3700 | 





Tandy 4000 
List Price: With IMB RAM, 1.44MB 312- 
inch floppy disk drive, $2,599; with 70MB 
hard disk. monochrome monitor, DOS 3.3, 
$4,868, with VGA monitor, $5,368; 2MB 
RAM. 40MB hard disk, $5,047. IMB RAM 
upgrade, $829; 4OMB tape backup, $549. 
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Tandy 4000LX | 
List Price; With 2MB RAM, |.44MB3%- | 
inch floppy disk drive, $3,999; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 
$6,678; with VGA monitor, $6,897; with 
2MB RAM, 80MB hard disk, $6,947. 

40MB tape backup, $549. 
CIRCLE 629 ON READER SERVICE CARD. 





Tandy 5000MC 
List Price: With 2MB RAM. 1.44MB 3!- 
inch floppy disk drive, $4,999; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 
$7,198: with VGA monitor, $7,498; with 
2MB RAM, SOMB hard disk. $7.727. IMB 
RAM upgrade, $749: 40MB tape backup. 
$549. 
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In Short: Tandy’s 386 computers start out 
attractively priced, but adding everything 
from a hard disk on up gets expensive. The 
best deal here is the 16-MHz offering. but the 
S000MC is compelling as well, because it’s 

the first MCA compatible to make it to mar- 
ket. The SOOOMC also has the best keyboard { 


ona Tandy since the Mode! 1000 and a larger 
footprint for those who want MCA and room 
to expand along with it. 


front power switch to the back of the ma- 
chine, where it mechanically pushes an- 
other switch to turn the system on. While 
this didn’t cause any problems during our 
tests, it sure looked as if the rod could easi- 
ly detach from its connecting parts. 
Tandy’s strongest point is its thousands 
of retail outlets. While you can purchase 
these 386s only at Tandy Centers or autho- 
rized dealer franchises, you can take them 
to any of the roughly 7,000 Radio Shack 
retail locations for service. 
The AT-bus machines are good, but the 
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ack Plus. 
Backing You Can Trust. 


* | Rae 













BYTE AWARDS ' EXECurT 
5 EXECUTIVE SUMMARY 
Me: esthack Plus 2.0 
Fastback Plus int disk backup statis 
‘ Fastback—a program that s Fostbock 
«rely. As for speed. Fasthat backs up your hard disk—ss aw Eis hos sic of 
If fast, and Wt 1s reliable Now Fa oo? features ond aa 





Plus wready ae next + Fifth G ——— exh 

> packup diskette before you Yt eneration has im- SS Btibtien 

; via labeling fesenc you. pA (pravediitaitibe company, fixed sa ond men selectable 
Z GENERATION; pst removed. €, the manuals and then put in A Th cc corereed wort 
LUETHGENERATION wie natete by lect etns T i  e 
: : work out ithe backup f ly superfluous. Then 
: Fastback esa "| = by showing wubdirec jy fe Bak seo ca aly 
+ Without wamme. > Jones and therr contents onal | thatestimates how many Gen 


py disks and how long the job 
will take. 
With this program, we've 
copied 38 megabytes of data 
from one machine to another 


: Jy, anelectncal storm : ; 
: hie data, or you accl- split eke ae an 
: f tire set. ¢ lected lor shup by . 
* dentally delete your en oo aE ee: 


2 of budget worksheets. 
St, 
One of the fastest. CASE. | oa individually. A par” 












> and least expensive Ways! eutarly mice feature #8 Fast) in 28 minutes (which included 

Earners} Reganvinesinae formating the disks), Fast 

© invest in Fl ee . ————— rr aS 
f Systems! Fastback Plus. 

i Yes mene Fastback Plus 2.01: N More Backup E 

: astback ius 2.01. o More Backup XCUSES 







= ‘on the program 
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BY EDWARD MENDELSON 


The best backup program is the 
‘cone that gives you the fewest ¢x- 
cuses not to use Fifth Genera- 
tian Systems’ $4189 Fastback ota . 
Plus, Version 2.01, pulls out ri “4 a 

the rug from unger almost every ip backing than any 
anlibackup excuse you can 





dard by which all other backups 


are judged. 

cee, incredible speed, 
ease of use and proven reli- 
ability make backing up a 

routine. This assures 

users of having data protec- 
tion at all times. PC Magazine 
said it perfectly: There are, 
“No More Backup Excuses: 


._, Ism'tit time you gave your 
oo oe Hiacediet peveectont cence? 
-“'* industry has to offer: 
« -™ Fastback Plus. 

11200 Industriplex Blvd. 

Baton LA 
(800) 873-4384, (: rheny 


Call for free trial disk 


CIRCLE 286 ON READER SERVICE CARD 


SYSTEMS, INC 
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“The Portacomp [Lisa value leader with memory, + 


v 
' 
a 
U a" tase deve conmedler and a temifi. Reshone Mat- 


ao 
ee eet eee 


PORTACOMP II 


* 80286-12 CPU, 8/12MHz, zero-wait 


* Phoenix BIOS 


* 512KB of RAM, expandable to 4MB on 
system board 


* Socket for 80287 

* Clock/calendar with batrery backup 
* 1.44MB 3.5” floppy drive 

* 1.2MB 5.25” floppy drive (external) 
* 20MB hard drive 

* 102-key click keyboard 

* Supertwist backlit LCD (640X400) 

* Ext. RGB/monochrome output port 
* 1 parallel and 2 serial ports 


* Weighs under 20 lbs 


OPTIONS: 

* Gas plasma display 

* 1:1 interleave cotrollers(MFM/RLL) 
* 40-60MB hard drives(MFM/RLL) 

* 80287 numeric coprocessor 

* Internal/external modems 


* Carrying bag 





“The Dataworld 286(12MUz) AT coimpauble (1s) 
the tastest ma bine of the nine tested in the review ” 
(Sep. 27, 1988) 


DATA- 286 12MHz 


* 80286-12 CPU, 8/12MHz, zero-wait 
* Phoenix BIOS 


* 512KB of RAM, expandable to 4MB on 
system board 


* Socket for 80287 

* 200W power supply 

* Clock/calendar with battery backup 
* 1.2MB floppy drive 

* Floppy/hard disk controller 

* 101-key click keyboard 

* Mono-graphics card 

* | parallel and 2 serial ports 


* Mono monitor with tilt/swivel base 


$1,195 


OPTIONS: 

* 1.44MB 3.5 floppy drive 

* 1:1 interleave controllers (MFM/RLL) 
* VGA adapters 

* VGA/multi-frequency monitors 


* 20-300MB hard drives in MFM, RLL, 
or ESD1 


* 80287 numeric coprocessor 


PANYWHERE IID pp ANYWHERE are rewstered trademarks ut Dynamn Micreproveswe Assouiees 





rv . | EDITOR’S CHOICE 
“The Dataworld ofters a L6-bit video system with a 
top-quality NEC Multisyne A monitor and an 
exceptionally fast disk-dteive coneoller for an 
impressive combination of value and performance 
« brom a vendor with an increasing reputation tor 
quali, "(Feb 28, 19899 


DATA-386 
* Intel 80386 CPU 
* Phoenix BIOS 


* 1MB of RAM, expandable to 16MBs 
of 32-bit memory 


* Socket for 80387 

* 230W power supply 

* Clock/calendar with battery backup 
* 1.2MB floppy drive 

* Floppy/hard disk controller 

* 101-key click keyboard 

* Mono-graphics card 


* Mono monitor with tilt/swivel base 


OPTIONS: wee. 

* 1.44MB 3.5” floppy drive 

* 1:1 interleave controllers(MFM/RLL) 
* VGA adapters 

* VGA/multi-frequency monitors 


* 40-300MB hard drives, available in 
MFM, RLL, or ESDI 


* 80387 numeric coprocessor 


DATA 386-16 $1,995.00 
DATA 386-20 $2,195.00 
DATA 386-20 with 32K CACHE 
$2,495.00 
DATA 386-20 with 64K CACHE/ 
AMI BIOS. $ CALL 
DATA 386-25 with 64K CACHE/ 
AMI BIOS. $ CALL 











JS EDITOR’S CHOICE SOFTWARE 


* INTEL 80386-20 CPU 

* AMI BIOS 

* IMB of RAM, expandable to 16MB on 
board 

* 64K static RAM cache, zero-want per- 
formance 

* Socket for 80387 

* Clock/calendar with battery backup 

* 1.2MB floppy drive 

* 5 drive bays 

* 7 Slots 

* Mono-graphics card 

* Mono monitor with tilt/swivel base 


OPTIONS: $2,770.00 


* 1.44MB 3.5” floppy drive 

* 1:1 interleave controller(MFM/RLL) 

* VGA adapters 

* VGA/ multi-frequency monitors 

* 40-300MB hard drives, available in MFM, 
RLL, or ESDI 


* 80387 numeric coprocessor 
LAPTOP DATA286-16 


* 286-16 CPU running ar 16MHz 
* IMB OF RAM expandable 5MB 
* 1.44MB 3.5” floppy drive 
* 40MB,29ms hard drive 
* Black & white CTN screen 
* Three proprietary expansion slots 
* VGA, EGA, CGA, MGA compatible 
640X480 on CTN screen 
* LIM/EMS 4.0 and disk cache software 
* Socket for 80287 
* Parallel, serial, and VGA port 
* Weight: 14 lbs 
* Battery/AC operation 
OPTION: 
* Expansion station (3-AT,1-XT) 
* 100MB hard drive 
* 4MB memory board 
* Carrying case 
* 2400B modem 
LAPTOP DATA 386-16 
* IMB of RAM expandable to LOMB 
seeeee®** aptop models scheduled for 
release in June 





SYSTEMS BUILT WITH QUALITY AND CARE. 


At Dataworld, we know there’s no substitute for quality. Every part, every circuit, 
every peripheral we use is of the finest products in its class. We know that cutting 
comers only lessens reliability. You'll find our systems work faster, more efficien- 
tly, and more reliably than comparable highet-priced systems. And since you buy 
factory-direct from Dataworld, you benefit from the most competitive prices 
available. 


CAN’T WAIT FOR A SERVICE TECHNICIAN ? 
INTRODUCING DATAWORLD’S 
REMOTE DIAGNOSTIC SERVICE. 


Witha Dataworld computer system, you may never have to wait for an on-site ser- 
vice technician again. This is because each system we sell comes with the "host” 
portion of ppANY WHERE III ® (PC Magazine Editor’s Choice) -- the most advan- 
ced remote software ever developed fora PC. With your phone line and modem, 
our technical staff can use ppANYWHERE ® to diagnose problems and provide 
solutions, thereby minimizing your downtime. 


OUR SYSTEMS WIN AWARDS. 
REPEATEDLY . 


Our 386/16 computer recently was awarded Editor’s Choice by PC Magazine and 
received high marks from Byte magazine. Last October, our Portacomp II also 
received Editor's Choice. Last July, our DATA-286 tumed in the highest perfor- 
mance figures among the systems reviewed. 


OUR WARRANTY IS YOUR GUARANTEE. 


Any system ordered from Dataworld includes a 30-day money back guarantee. 
Our commitment to quality and customer satisfaction has made Dataworld one 
of the most respected companies in the industry. 


Every Dataworld system also comes witha limited one-yeat warranty on parts and 
labor. During this period Dataworld will repair or replace any defective items 
returned. 


TO ORDER, PLEASE CALL 
800-736-3282 


IN CALIF CALL 213-695-3777 FAX: 213-695-7016 
3733 San Gabriel River Pkwy., Pico Rivera CA 90660-1495 





A PREFERRED COMPUTER SYSTEM 
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5000MC is the most interesting and, in 
general, the fastest of the three. If you're 
ready and willing to part with the extra 
money for a nonstandard speed racer, the 
5000MC won’t disappoint you. 

—Bruce Brown 









TATUNG cages OF AMERICA 
Inc. 






TATUNG TCS-8000 


At first glance, the $3,995 base price of the 
20-MHz Tatung TCS-8000 seems high for 
a unit equipped with only an average list of 
components. The standard complement of 
IMB of RAM, 1.2MB floppy disk drive, 
Western Digital controller, parallel and se- 
rial ports, keyboard, and DOS 3.3 with 
GW-BASIC won’t excite any feature 
seekers out there. 


































You say that you’ve got a fast 386 chip 
and a speedy RAM cache, but your hard 
disk is holding things up by reading and 
writing at a sluggish pace? If that’s the 
case, you may want to invest in one of the 
high-speed hard disk caching controllers 
that are just beginning to show up on the 
market. 

These controllers first came to our at- 
tention while we were running disk 
benchmark tests on some of the 386 ma- 
chines reviewed here. Especially on the 
small-record DOS File Access test, we 
noticed that the Bus machines’ scores 
just blew away the competition, and the 
VIPC models were also among the top 
performers. Opening the computers re- 
vealed the source of this speedy perform- 
ance: the Bus machines were equipped 
with Distributed Processing Technol- 
ogy’s DPT Caching Disk Controller, and 
the VIPC systems used Konan Corp.’s 
TenTime controller. While there are 
functional and technical differences be- 
tween the two devices, the bottom line is 
that these controliers can make your 








The high price is partially explained | 


Harp Disk Sprep: THe CACHE ADVANTAGE 


when you take a closer look at the compo- 
nents. The RAM chips are rated at a 
speedy 80 nanoseconds, and the Delta 
power supply is 210 watts strong. 

Further explanation of the hefty price 
tag resides in the quality of construction. 


This 54-pound heavyweight was originally | 


designed for the Taiwanese military, and 
it’s built to take a licking. All the machines 
are burned in for 72 hours in a room heated 
to over 100 degrees Fahrenheit. The chas- 
sis itself is an extra-heavy-duty case; there 
are even mounting screws on the bottom so 
that you can attach it to your jeep. If you 
need a rugged system that will withstand 
extreme conditions in less than desirable 
locations, the price begins to look less ex- 
travagant. 

The $7,885 demo machine that we re- 
ceived housed a 155MB Priam hard disk. 
Priam models are known for their reliabil- 
ity, further bolstering the company’s com- 
mitment to producing a ready-to-rough-it 
machine. The system also included 2MB 


computer scream, even if you don’t have 
a 386. And if you do, well, just make 
sure your heart can stand a trip into hy- 
perspeed. 


THE CACHE CONNECTION [If your 
everyday computer tasks involve pro- 
cessing transactions or running compil- 
ers, or if in any way they are heavily ori- 
The DPT hard 
disk controlier 
just blew away 


the competition. 





ented toward hard disk access, intelligent 

caching controllers can be a godsend. 
The common thread that ties these 

‘controllers together is the presence of un- 
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The Tatung TCS-8000 is a 54-pound 
fighter; its heavy-duty case and 72-hour 
burn-in time In a room heated to over 100 
degrees Fahrenheit are meant to prepare 
it for extreme Conditions. Surprisingiy, 
though, the keyboard is not particularly 
suited to rough environments. 





board memory chips used for Read/Write 
caching. Read caching means that the 
controller keeps in its own memory the 
last bunch of information it found on a 
drive; the quantity of information de- 
pends on the amount of memory avail- 
able for the Read cache. Data still in the 
cache is accessible almost instantly, 
without taking up normal RAM. 

Write caching covers the other part of 
what controllers do—putting informa- 
tion back on the drive. The information 
to be refiled is held in the Write cache, al- 
lowing the computer’s processor and 
normal RAM memory to go about their 
next tasks. Depending on software and 
circuitry, the controller puts the informa- 
tion back when the computer is less busy, 
when a set amount of time has passed, or 
when the Write cache gets so full that the 
only alternative would be to throw the in- 
formation away. 

Having a caching controller is like 
having two secretaries assisting you 
while you search for information in a fil- 
















































of RAM and a 16-bit VGA adapter and Ta- 
tung VGA monitor. Somewhat surprising- 
ly, the Tatung keyboard is of the standard 
variety—it is not specially designed to 
withstand shock, extreme temperature, or 
any other hazards of unfriendly environ- 
ments. 

The clock speed is switchable between 
20 and 8 MHz, and the bus runs at a true 8- | 
MHz speed for maximum compatibility. 

The Tatung unit offers five half-height 
drives—three accessible and two internal. 
The eight expansion slots on the Tatung 
motherboard are divided into six 16-bit 
and two 8-bit configurations. The mother- 
board does not incorporate any 32-bit slots | 
butcan hold up to 16MB of 32-bit RAM it- 
self. 


FAST RAM, LOW SCORES The fast 
80-ns. RAM chips allow the system to op- 
erate at Zero wait states without cache. (Of 
course, the bad news is that memory up- 
grades will cost more.) Even with the fast | 


)7") Benchmark Tests: 
Disk Caching 
Controllers 


Relative Times 
(IBM AT with standard 


On the DOS File Access jai4 controlier = 100) 


tests, when compared 


chopped 28 od 


the performance time for 
small records and cut 46 
percent and 52 percent off 
the time for large records. 


Performance Times 


oe ee 


(Times given in seconds except where noted) 


IBM AT (standard IBM controller) 


IBM AT (Konan controller) 


18M AT (OPT controller) _ 
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Tatung TCS-8000 


‘Tatung Company of America Inc. 
2850 El Presidio St. 


\ CA 90810 
(800) 421-2929 4 
(213) 979-7055 ; 
‘With IMB RAM, 1.2MB 5¥<- 


disk drive, DOS 3.3, $3,995; 
with 40MB hard disk, monochrome monitor, 


$5,610; with VGA monitor, $6,440; with 
2MB RAM, I55MB hard disk, $7,885. 
tMB RAM upgrade, $595. 

In Short: The Tatung TCS-8000 is an aver- 


ever, this unit stands out if you need a rugged 
system that may need to withstand a less- 
than-agreeable environment, such as a shop 
floor. The stable, $4-pound machine was 
originally designed by Tatung for the Tai- 
wanese military. 
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CG 


Access 
(small 
record) 


73,10 
62.73 
Belg 00 


Access 
(large 
record) 


18.91 
10.19 
se aS 








RAM chips, the lack of any RAM shadow- 
ing or other schemes to perk up the system 
resulted in less-than-impressive bench- 
mark test scores, especially in PC Labs’ 
processor and memory tests. 

Tatung informed us that the machine 
has a newly acquired FCC Class B rating, 
although there was no sticker to indicate 
this rating on the system; nor is it likely that 
most home users would need to purchase 
such a rugged machine, especially consid- 
ering the cheaper alternatives on the mar- 
ket. Tatung also told us that it is planning 
to push the system to the corporate market- 
Place, although the design of the machine 
(except for the keyboard) makes it seem as 
if the wiser move would be to target it for 
industrial applications. 

If you are looking for lowest price or 
highest performance, keep looking. If you 
need a solidly built machine that can take 
an unusually punishing environment, 
however, the Tatung could be for you. 
—Kate Emery 


files that have just been looked at in case 
they are needed again soon, and the other 
puts files away if they are not asked for 
within a certain amount of time. This 
leaves you free to examine and reexam- 
ine the information without wasting time 
relocating it or putting it away. The ‘‘in- 
telligent’’ aspect of these caching con- 
trollers is that they combine the two 
“‘secretarial’’ functions using the same 
memory, and they do it all without your 
giving them instructions. 


DRAMATIC IMPROVEMENTS Our 
curiosity about the DPT and TenTime 
controllers led us to request sample units 
and test them in an 8-MHz IBM PC AT. 
We ran our normal disk benchmark tests, 
using first the original IBM AT controller 
and then the DPT and Konan units. 

The differences were dramatic. On 
the DOS File Access tests, when com- 
pared with IBM’s controller, the two 
caches chopped 28 percent and 74 per- 
cent off the performance time for small 
{continues) 
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TELEVDEO Systems INc. 


__ TELOAS Ill 386/16 


Televideo Systems, the well-known video 
terminal manufacturer, has seen some hard 
times due to the DRAM chip shortage and 
other factors unrelated to the quality of its 
products. Key to the company’s rebound 
may be the success of its TelOAS product 
line—a full set of 8088-, 80286-, and 
80386-based systems. Sold custom-con- 
figured through largely OEM channels 
since their debut in 1987, these systems 
can be purchased through distributors. 

The TelOAS (Televideo Open Archi- 
tecture System) If] 386/16 proves itself a 
reliable performer while breaking no speed 
records. The $3,599 list price for the base 
system—1IMB RAM, |.2MB floppy disk 
drive, one parallel and two serial ports—is 
high but can reportedly be discounted as 
much as 35 percent by distributors, bring- 
ing it down to a more palatable $2,339. 


“'Hard Disk Speed’ (continued) 
records, and cut 46 percent and 52 per- 
cent off the time for large records. 

Our DOS File Access tests contain 
several parts. The Konan board, with 
128K of cache memory, performed best 
on small and sequential records and was 
actually slower than the AT controller on 
a few of the test’s large random reading 
and writing tasks. But the DPT board 
showed a significant improvement over 
the AT controller across all aspects of the 
DOS File Access test, including both 
large and small records and sequential 
and random read and write operations. 


MORE DIFFERENCES Our test re- 
sults tell only part of the story. DPT’s 
$1,150 controller comes standard with 
512K of cache memory, expandable to 
16MB. The contrller’s speed is affected 
by the processor’s speed—it runs faster 
on faster computers. The unit has the ad- 
vantage of being register-compatible 
with the Western Digital controller, 
which means you're ready to go as soon 
as you take out the standard controller 
and pop the DPT into your AT-bus 386s 





With the 12-slot version of Televideo 
Systems’ TelOAS Ill 386/16, you can in- 
stall four full-length cards after adding a 
system board, extended memory card, 
controller, and video. You can leave the 
left three half-height bays free to 
squeeze in three more full-length cards. 


and AT-compatibles. The DPT works 
with ST-506 MFM (Modified Frequency 
Modulation) drives, but the company 
makes a whole line of controllers for 
many other types of drives. 

The downside of all this is that DPT’s 
unit uses volatile memory. If you tum the 
machine off or if the system hangs before 
the contents of the cache are written back 
to the drive, you can lose all the informa- 
tion. 

Konan’s $695 TenTime controller has 
only 128K of memory, but the use of a 
lithium battery (good for 4 years) means 
that the RAM used is nonvolatile. With 
nonvolatile memory, if the machine is 
tumed off or hangs before information is 
written back to the drive, the information 
is maintained on the cache board until the 
computer is turned on again—up to 4 
years later, theoretically. When eventu- 
ally the power is restored, the board sim- 
ply puts the information back where it be- 
longs. 

The Konan board is less dependent on 
processor speed, taking advantage of 
faster buses to increase the speed of read 
and write operations. Konan’s board 
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Our tested configuration, with 4MB 
RAM, 40MB hard disk, VGA card and 
monitor, and DOS, muns to $7,675 before 
any discount. 


A LOOK INSIDE The zero-wait-state 
TelOAS follows the familiar practice of 
mounting a system board, containing the 
16-MHz processor, onto a passive back- 
plane design. Besides the processor 
(switchable to 8 MHz with software) and a 
slot for an 80387 coprocessor, the system 
board holds a neatly packed VLSI chip set 
from Chips and Technologies, a lithium 
clock/calendar battery, and the I/O ports. 

The first four SIMM banks of 256-kilo- 
bit, 100-nanosecond DRAMs (1 MB chips 
may also be used) also go onto the 16-bit 
system board, and 12 additional memory 
banks fit into a separate but adjacent 
board. The two are attached with a propri- 
etary 32-bit connector. 

This layout offers the advantage of up- 
gradability: should you decide to move up 


Me gases FILE 


CIRCLE 671 ON READER SERVICE CARD 


works on 386 AT-bus machines and AT 
compatibles with ST-506 MFM hard 
disks. For $745, you can get a Konan 
board that works with RLL (Run Length 


i] 


ri 
tid FACT FILE 


TelOAS III 386/16 

| TeleVideo Systems Inc 
550 E. Brokaw Rd. 
P.O. Box 49048 
San Jose, CA 95161-9048 

| (408) 954-8333 
List Price; With IMB RAM, 1.2MB 54- 
inch floppy disk drive, $3,599; with 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$4,674; with VGA color monitor, $4,875; 
with 4MB RAM, $7,675. IMB RAM up- 
grade, $699. 
In Short: The TelOAS II] 386/16 offers easy 
upgrading through its plethora of slots in a 
passive backplane design, though it fared no 
better than average on PC Labs processor and 
memory benchmark tests. Sold custom-con- 
figured largely through OEM chennels, this 
teliable performer is also available at sub- 
stantial discounts from national distributors. 


| CIRCLE 635 ON READER SERVICE CARD | 





Limited) drives. These boards can re- 
place the standard controller, but you 
need to use the special software provided 
to reformat and partition the hard disk 
drives first. 

The Konan and DPT prices are not 
just pocket change. But these controllers 
offer clear advantages, and they’ll more 
than make up their cost for anyone deal- 
ing with transaction-oriented applica- 
tions of any process where the machine 
spends a good deal of time retrieving in- 
formation and then putting it away. An 
additional advantage: both of these 
boards are reasonably easy to install, and 
they come with surprisingly clear and 
complete documentation. 

Like memory and video caches, the 
new drive controller caches continue the 
tradition of improving performance be- 
yond processor and memory speed and 
RAM-capacity increases. Right now, 
drive cache controllers are not very com- 
mon and are still rather expensive. But as 
their benefits become more widely real- 
ized, we can expect to see them showing 
up more often, especially in high- 
performance machines.—Bruce Brown 











to a 486 processor in the future, it’s a sim- 
ple matter (however costly) to switch 
boards. But there’s a hitch: expansion 
boards inherently suffer more wear and 
tear to their exposed contacts than do inde- 
pendent motherboards. 

The 12-slot version of the TelOAS (4- 
and 8-slot systems are options) allows in- 
stallation of one half-length and four full- 
length cards after adding in a system 
board, extended memory card, disk con- 
troller, and 16-bit video adapter. If you 
leave the left halves of your six half-height 
drive bays free, you can squeeze in three 
more full-length cards; these slots are half- 
length otherwise. A 240-watt power sup- 
ply made by Televideo has connectors for 
four devices and a user-replaceable fuse 
that comes in handy in case of overload. 


NO SPEED DEMON Televideo’s 32- 
bit system/memory board connection ap- 
parently proved insufficient when it came 
to PC Labs’ Extended Memory test—the 
TelOAS scored near the bottom of the 
heap. Ditto for the small-record portion of 
the DOS File Access test, which taxed the 
machine’s Westem Digital ST-506 con- 
troller beyond its ability to shine. 
Elsewhere, the TelOAS performed 


The TelOAS 
proved no speed 
demon—but 
no slouch, either. 





nearly dead center: no speed demon, but 
no slouch. On its side is sturdy construc- 

| tion, good design, helpful documentation, 

| and quick setup and configuration. 

Televideo intends its TelOAS line to 

address needs as diverse as standalone ap- 
plications, LANs, and engineering work- 
stations for either DOS or Unix. For its 
price and power, it faces an uphill climb to 
rival the competition. But if your priority is 
less blinding speed than easy upgrading, 
take a look at the TelOAS 111 386/16. 
—Edward L. Perratore 
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Can't 
Afford A 
me Nyert |e) 


Printer? 





NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On «ANY Printer 






PostScript® Languoge 
Interpreter for the IBM PC 


GoScript Software, the Low-Cost 
PostScript Language Printing Soiution 


Choose the one that fits YOUR needs: 
GoScript - $195 - With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 
Both include our High Quality, Scalable Quiline Fonta 


*Includes Drivers for: NEC Pinwriter: 
HP LaserJet, DeskJet, PaintJet; 
Canon LBP-8I!, BubbleJet BJ130; 
Epson LQ and FX; Toshiba 24-Pin; 
Fujitsu DL 24-Pin; Panasonic KX 24-Pin; 
{BM ProPrinter, Quickwriter, Quietwnter 


ORDER TODAY! 
Contact Your Local Dealer 


or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


in Canada, Contact: CDP Communications, 
Toronto ON TEL (416) 323-9666 FAX (416) 323-3878 


European Distnbutors ee Sciences Lid. 
gland TEL. (01) 940-9450, FAX (01) 948-2851 


pla serGo, Inc 
TEL: (619) 530-2400 

FAX: (619) 530-0099 

9235 Trade Place, Suite A, San Diego, CA 92126 


Laser 
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i Avoid the: ins aml outs of 


Today's manager has to juggle dozens of 
different tasks. But dealing with the ins and 
outs of different software packages shouldn't 
have to be one of them. 

Now there's Framework III the one pro- 


The result? You can concentrate on 
managing your business. Instead of manag- 
ing your software. 

For example, you can interrupt word 
processing to log on toa mainframe; get 


pe that doeseverything amanagerneeds See what youve been missing needed data; jump into a spreadsheet; use the 


ormees tO do. Framework Illisa tightly 

SASH linked set of the six most often 

AWISONG159 used functions you'll findon a 
computer: word processing, 


gene and communications. 
That means you'll always 


have easy access toall your infor- 
4f a, mation. Because you always use 
EB the same, easy-to-learn interface— 
— no matter what the task at 
hand, Or how many tasks you have 
to do at the same time. 





spreadsheet, database, outlining, 


data to create a graph; and insert it into your document. 
Without ever leaving the program. It's that simple. 

It's just as easy to transfer files between Framework 
and other programs, like Lotus 1-2-3* and WordPerfect? 
Or use its telecommunications module to access files 
from other computers or link up to remote databases. 

And you wont have any trouble keeping track of it 
all, because Framework lets you open as many windows 
as youd like to—simultaneously. 

The program also integrates a speedy spell-checker and 
thesaurus in its powerful word processor. As well as macros, 
linking and over 170 functions in the spreadsheet. Anda 
database that reads and writes dBASE’ and other files for 


Merging into form letters. 

What else could a man- 
ager possibly want ina soft- 
ware package? 

How about an easy-to- 
use programming language? 
Framework's FRED* lets you 
tailor the product to your 
group's needs. Or you can use 
one of the many third-party 

Would yourathercarry _ applications. 
around six programs or one? There's even a version for 
local-area networks. Framework III LAN simplifies the 
job of coordinating your workgroup. You can use its built- 
in electronic mail to circulate memos. Or create complex 
documents that require input from several people. 

What does it all add up to? A product that offers a 
more efficient way to organize your thoughts, analyze 
your information and communicate your decisions. 








Which is, when you think about gewes 
it, a more efficient way to manage 
your business. 


Free Video | 

To get the complete picture of what i - 
Framework can do, just call 
1-800-437-4329, ext. 3044, and we'll 
rush you a free videotape that 
explains it all. 

Framework IIL. It's all the soft- 
ware you'll ever need. 


AW ASHTON ‘TATE’ 


Trademark/Owner; Framework Ii!, dBASE, FRED, Ashton-Tate, 
Ashton-Tate/Ashton-Tate Corporation, Lotus 1-2-3/Lotus 

Development Corporation, WordPerfect/WordPertect Corporation. 
©1989 Ashion-Tate Corporation. MIMI. BYACTION TECHNOLOGIES 


VIDEO 


SAMPLER 





CIRCLE 519 ON READER SERVICE CARD 


Greatly Increase PC 
PERFORMANCE 


for Only $50 
with HYPERWARE and PRINT BOOSTER 


HYPERWARE™ includes both HYPERDISK™ and HYPERKEY™ 


HYPERDISK 
What It Is 


Our benchmark tests show 
HYPERDISK by far to be the fastest 
disk-caching program available. It will 
dramatically improve your PC’s overall 
performance, especially on applications 
that are disk intensive like database 
sorting or graphics editing. 





4.06 seconds 
with HYPERWARE 








How It Works 

HYPERDISK anticipates what your 
CPU will be seeking and efficiently 
reads large chunks of that data from 
your drive into a designated RAM 
buffer before the CPU asks for it. 
HYPERDISK allows the PC to transfer 
much more data from RAM which runs 
several times faster than disk drive 
transfers. HYPERDISK continues to 
manage data stored in the cache by 
automatically writing to the disk when 
the PC is idle. HYPERDISK will also 
prolong your media and drive lifetimes 
since it reduces the overall number of 
individual drive accesses for data 
storage and retrieval. 










How To Use It 


HYPERDISK can be installed as a 
DOS device driver or a TSR program. 
You can specify the size and location of 
your cache in conventional, extended, 
or expanded memory. It requires only 
7K of conventional memory overhead 
for a 128KB expanded memory cache 
and 16K fora 128KB extended memory 
cache. Using either hotkey or command 
line control, you can choose to enable or 















This chart conipares the results of PC Magazine Laboratories "File Access Speed Benchmark Test” 
BENCH23 - version 3.0 transfering 64 records of 4KB each with HYPERDISK (in black) and without it (in red). 


1,429% Improvement 


Testing was done with a 386/25MHz, ESDI 16 ms access hard drive, 1:1 interleave. If any of these specifications for 
your machine are of lesser performance, your improvement with HYPERDISK will he proportionally greater still. 


disable the installed cache and to flush 
the cache without rebooting. 
HYPERDISK has other popular 
features such as: installable without 
reboot, caches floppy disks, selection of 
drive to be cached, saves writes in 
cache, queues writes to cache and 
selectable full-track read option. 












HYPERWARE, HYPERDISK, and HYPERKEY are trademarks of HYPERWARE. PRINT BOOSTER 
is a trademark of Buffalo Products. Lotus 1-2-3 is a registered trademark of Lotus Development Corp. 
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without HYPERWARE 


s must have this! 


HYPERKEY 


This utility improves the 
responsiveness of your keyboard by 
allowing you to vary the key repeat rate 
and decrease the delay before keys 
begin repeating to match your abilities 
with your application software. Don’t 
allow your PC to limit your 
performance any longer! 

After you use HYPERKEY, if you 
ever again use a PC without it, you’ll 
think the PC is broken! 











62.07 seconds 





HYPERWARE 


2805 19th St. SE 
Salem, OR 97302 


800-345-2356 
™ ONLY $50 





FAX (503) 585-4505 
Phone (503) 585-3414 
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Tussey ComPuTer Propucts 
Ln. 


SWAN 386/16 
SWAN 386/20D 









There's no mistaking the marketing strate- 
gy behind Tussey Computer Products’ 
Swan 386/16 and Swan 386/20D. The 16- 
and 20-MHz systems, base priced at 
$1,999 and $2,199, are geared to attract 
the attention of anyone who wants 386 per- 
formance on a budget. In both cases, the 
base price includes !MB RAM, one flop- 
py disk drive, and a keyboard. 

From the outside, the two machines 
look identical. The standard AT-clone 
cases house a t.2MB, 5¥%-inch floppy disk 
drive and offer access to three half-height 
disk drive bays. From the back, you can 
see the two serial ports and the single par- 
allel and game ports that come with each 
unit. The $3,533 and $4,818 test configu- 
rations came with Hi-Tek Enhanced-style 
101-key keyboards and Magnavox VGA 
monitors. 





UNDER THE HOOD Pull off the cov- 
ers, and the similarities between the two 
machines continue. Both offer the same 








386/200 (ike the company’s 386/16) Is 
packaged in a standard AT-clone case. 
The Twinhead motherboard doesn’t ac- 
| cept RAM but supports a 32-bit memory 
card (with a limited capacity of SMB) In 
one of its eight slots. 








beefy, 200-watt power supply, and both Even the manuals are almost identical; 
use an 8-bit VGA adapter from a little- | they are also of a much higher quality than 
known company called Cirrus. The units | you might expect with bargain-priced sys- 
rely on the Phoenix ROM BIOS, which in- | tems. Although they do not have anything 
cludes a handy setup program. so extravagant as an index, information is 












Get on with 
your business 


ALLOY’s 386/MultiWare™ 
The DOS Multiuser Solution for Your Business 










b3 
>> —: my geeananere 


ss | Da no, 


On the shelf in the morning 


ALLOY’s 386/MultiWare is a true MS-DOS™ multiuser, 
multitasking solution that installs itself and runs the most 
popular DOS software. So, if you're the dealer who sells it 
— or the buyer who uses it — 386/MultiWare lets you get 
on with your business. 

Basic components include ALLOY’s multiuser, multitask- 
ing operating system, NX3867™ 2-user plug-in card and/or 
8-user plug-in card with a connector box. Each user can run 
8 tasks simultaneously. Current configurations support from 
3 to 21 users. 

Call us for more information on 


386/MultiWare at 1-800-544-7551 ALLOY 
(in MA 508-875-6100). 


ALLOY COMPUTER PRODUCTS, INC. 
100 Pennsylvania Avenue, Framingham, MA 01701 
In Europe: Tel. +44 285 659871 In Australia: Tel. +613 S61 4988 
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Give your computing a powerful boost with Cordata’s family of high quality 
computers. Their unique combination of power, performance and 
features for a great price givesiyou good value for your investment. 


‘386, POWER: AND PERFORMANCE PLUS MORE! 
Our CS 5000. series of desktop computers provide the 
superior performance that meets your demands for 
more power. And now it's available ina new advanced 
25 MHz model. OS/2° compatible, the CS 5000 is 
perfect as a CAD/CAM workstation with its Weitek® 
cO-processor support and high resolution VGA 
a Novell®-certified file server for LAN applicat 
Cordata’s CS 5000 supports 10-NET? UNIX" 
SCO™ XENIX® multi-user operating systems, and 
is a powerful standalone workstation providing 


memory expansion from 4 MB to 16 
Compatible with a wide range of ieee FULL WARRANTY 
devices and peripherals, it offers fexiPmlity for AND NATIONWIDE SERVICE. 


Cordata computers come with a full year warranty 
and are supported by a nationwide service network. 
Asa subsidiary of Korea's Daewoo Electronics Co., 
Ltd. amulti-billion dollar manufacturer of innovative 
business and consumer electronics, Cordata offers 
you an international Commitment to quality and 


future expansion. 
MORE CORDATA POWER. 


























: value. 
our 08/2 compas 4600s anal Call 1-800-621-6746 (tn California, 1-800-331-5867) 
12 MHz 286 system nono pe fot nrre details. 
Phoenix® BIOS and NEAT CHIPSet™ tech- (aol ed falta, 
nology for improved AT* performance. 


7. 





With hardware support for EMS 4.0... 
memory expansion to 4MB, eight expan 


ELECTRONICS CO LTO 


sion slots and compatibility with a rangen ce Sueet, 
of storage devices, the CS 4600 system Compton, CA 90220 
in Europe: 


can be configured to your exact feeds, 
Cordata’s XT" compatible CS 45 offers turbo per- 
formance as a sophisticated, single user PC and 
as a Novell-certified LAN workstation. Seldom 
has a PC offered so much for so little. 
Our unique WPC Color Bridge” suns & 
Apple Ife” and IBM* MS-DOS* programs. 
10 MHz turbo XT performance, it makes an 
ideal independent workstation for the office _ eS ee 
or classroom, or as part of anétwork. 9) - 
'WPC Color Bridge ts atrademark of Cordata Technologes, inc. Appte fe ls a trademark of ABD 


Techimolowes inc. Novell s a registered trademark of Novell, inc. 05/2, MS-DOS and XENE n went poral iI 
{the WS another countries. SCO s atrademark of The Santa Cruz OQperstion, inc Phage Bt Mechenstogies (20.2 NET i 3 reg srered geal Cor at 


Holland Tel: 31-2503-36530 


NEAT CHIPSet. 6 atrademark of Chips and 
a trademark of AT&T 
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| Tussey Computer Products Ltd. 
| P.O. Box 1006 

State College, PA 16804 

| (800) 468-9044 

(814) 234-2236 









Swan 386/20D 

List Price: With IMB RAM, 1.2MB 5%4- 
inch floppy disk drive, $2,199; with 80MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,138; with VGA monitor, $3,637; with 
2MB RAM, ISOMB hard disk, $4,818. 
IMB RAM upgrade, $436; 40MB tape back- 
up. $299. 

CIRCLE 666 ON READER SERVICE CARD 






















Swan 386/16 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $1,999; with 830MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,938; with VGA monitor, $3,437; with 
2MB RAM, 40MB hard disk, $3,533. IMB 
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In Short: Less-than-stellar performance off- 
sets the low, low prices offered by the Tussey 
Computer Products’ 386 machines. if you 
can accept slower performance and some 
less-than-well-known components, you will 
find an opportunity to save some dollars with 
these machines. 











presented in a clear and accessible man- 
ner—almost a rarity these days. 

The only major differences between the 
two models are in the CPUs (of course) 
and the hard disk drives. The 20-MHz test 
machine had a 1SOMB CDC hard disk at- 
tached to an Adaptec hard/floppy disk con- 
troller. The 16-MHz version came with a 
40MB Seagate driven by a combination 
hard/floppy disk controller from the not 
widely known National Computer. 












MEMORY LIMITS § Each system uses 
the same Twinhead motherboard, which 
sports eight slots: one proprietary 32-bit, 
three 8-bit, and four 16-bit. Since the 
motherboard doesn’t accept any RAM, the 
single 32-bit slot comes complete with a 
memory card. Both the 16- and 20-MHz 
review machines had 2MB worth of 256- 
kilobit chips installed on the card. 
Unfortunately, the card only has a 32- 
bit memory capacity of 8MB. With the 




















growing pressure to expand operating sys- 
tem and application memory require- 
ments, the 8MB limit may become con- 
straining in the coming years. 

Of course, chances are that the ma- 
chines’ audience of budget-minded buyers 
won't even make use of the maximum 
8MB, at least not in the immediate future. 
But long-term considerations require that 
you keep this limitation in mind when 
shopping around, especially in light of the 
predicted drop in memory prices. You 
don’t want to bump up against the 8MB 
limit and be forced to replace the entire 
system before its 3- to 5-year life span is 
complete. 

There is one more unfortunate feature 
shared by these two computers: neither 
fared particularly well in our benchmark 
tests. Without design refinements like a 
hardware memory cache, the systems’ 
overall processing performance suffered 
when compared to other computers in their 
respective classes. 

To give these machines their due, ade- 
quate construction and a fair complement 
of mainstream components give them 
credibility, and their rock-bottom price 
tags certainly command attention. If you 
are willing to sacrifice some speed and risk 
living with the memory limitations, they 
represent bargain values in the 386 arena. 
—Alfred Poor 


Unig Tecu Inc. 





UTI 386/20 


There’s nothing terribly unique about the 
UTI 386/20, but this is no criticism, It’s 
just an acknowledgment of Unig Tech’s 
use of solid, brand-name components in its 
20-MHz machine—a factor that should 
appeal to buyers looking for a ride on the 
safe side. The machine does, however, 
have some limitations that could make it 
the wrong choice for anyone with above- 
average expectations. 

The desktop-size system we received 
included a host of well-known parts, in- 
cluding a Paradise 16-bit VGA card and 
NEC MultiSync II monitor, a generous 
250-watt power supply from PC Power 
and Cooling, floppy disk drives from 
TEAC (1.44MB) and Mitsumi (1.2 MB), 
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‘Unig Tech’s UTI 386/20 uses the standard 
complement of solid, brand-name com- 
ponents to enhance reliability. The total 
of seven expansion slots can be areal 
limitation, though, as can the 8M8 mem- 
ory capacity of the system. 





a Seagate 80MB hard disk, a Chips and 
Technologies chip set, and the Orchid 
Privilege-386 card, at a cost of $3,975. 
The price of the base system, which in- 
cludes a monochrome monitor and Hercu- 
les graphics card, IMB of RAM, and a 
220-watt power supply, logs in at a low 
$1,699. 

The system also includes Mitsumi’s 
101-key keyboard. It’s got a soft feel—no 
clickiness, but good response just the 
same. The front panel contains most of the 
increasingly standard features, including 
power-on, turbo mode, and hard disk ac- 
cess LEDs, as well as a reset button and 
key lock. 


TO THE HEART The heart of the ma- 
chine is the 32-bit Privilege-386 card, 
which houses the Intel 80386 CPU and the 
AMI BIOS. The 386 chip is lodged awk- 
wardly beneath a daughtercard that con- 
tains the four-pin turbo light connector, but 
ordinarily this wouldn’t be a problem. You 
may have trouble, however, if you have to 
slide the full-length card, encumbered by 
its protuberant appendage, between the 
white plastic edge guides located at the 
front panel end of each slot. 

While the Orchid card has the space to 
accommodate an 80387 or Weitek 1167 
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FACT FILE 


UTI 386/20 | 
| Unig Tech Inc. 
3640 Westchase Dr. 
Houston, TX 77042 
(713) 780-7170 
(800) 237-4961 
List Price: With 1 MB RAM, 1.2MB5'%4- 
inch floppy disk drive, $1,699; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,187; with VGA color monitor, $2,866, 
with 80MB hard disk, 1.2MB 51-inch and 
1.44MB 31-inch floppy disk drives, $3,205. 
1MB RAM upgrade, $400; 60MB tape back- 
up, $549. 
In Short: The UTI 386/20 is a solid, if not in- 
novative, system built on brand-name com- 
ponents. While it may appeal to users with 
average needs, an 8MB 32-bit memory limi- 
tation, less than lightning speed, and skimpy 
slot space make it a poor choice for those with 


more extensive requirements. 
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coprocessor, it doesn’t support any memo- 
ry chips. The 2MB of 80-nanosecond 
DRAM that came with our unit were clus- 
tered in eight 256-kilobit SIMM packs lo- 
cated unusually close to the power supply 
on the backplane board. You can upgrade 
the memory to 8MB by substituting 1- 
megabit chips, but even that substantial 
amount of 32-bit memory seems small 
when compared to the 16MB (or higher) 
memory capacity of some other systems. 

The system is also short on port options 
and slot space. Even in the test configura- 
tion, no serial or parallel port was includ- 
ed, and only seven slots were avail- 
able—one 32-bit, four 16-bit, and two 8- 
bit. A serial/parallel device connector 
located behind the memory chips could 
help you save slot space, but according to 
the company, it’s presently a useless op- 
tion as the cost of activating it exceeds the 
purchase price of an I/O card. 

You can mun the machine at full speed 
or use Orchid’s utility software to throttle 
down to 5, 6.7, or 8 MHz. The bus can be 
shifted among 10-, 6.7-, 5-, or 8-MHz 
speeds; that’s a pretty reasonable compro- 
mise between the slow-going, octogenari- 
an boards of yesterday and the quicker 
youngsters of today. 

Speed is helped by relocating video and 











BIOS ROM into 384K of shadow RAM | 
and running the machine at zero wait 
states. Our benchmark tests, however, 
showed the system’s CPU speed to be at 
the lower end of 20-MHz performance; 
partial compensation for this is made by 
the quick, 28-millisecond hard disk. 

If you don’t have big expansion plans 
and can live without blinding speed and 
masses of memory, this system’s relative- 
ly low price and standard components 
from reputable companies could make it 
worth your while.—Jennifer Zaino 





Virc Computers Corp. 


VIPC 386/16 
VIPC 386/20 
VIPC 386/25 


VIPC, a Hayward, California, mail-order- 
firm, gives you a real choice when it 
comes to purchasing a 386 PC; you can 
have the company build a machine just for 
you, incorporating your specifications 
onto a motherboard it selects for optimum 
performance, or you can choose one of its 
preconfigured 386 systems—cither the ba- 
sic unit or a fully loaded model. VIPC’s 
386/16 is base priced at $1,499; base 
prices for the 20- and 25-MHz versions are 
$1 ,999 and $2,999, respectively. 

Those basic prices include 1 MB of 
RAM, a 1.2MB 5%-inch floppy disk 
drive, a 230-watt power supply, and a par- 
allel port. The 20-MHz version comes 
with an EGA adapter built into the mother- 
board, but no monitor. 

Phoenix BIOS chips are found on the 
Micronics motherboards in the 16- and 25- 
MHz units. The 20-MHz model sports an 
AMR motherboard and the Quadtel BIOS. 

Software-controllable shadow RAM to | 
improve video and system performance is 
available on all units. Zero-wait-state 
memory is standard on the 16- and 20- | 
MHz machines, while the three-wait-state 
386/25 uses the Intel 82385 cache control- 
ler, with 64K of 35-nanosecond cache 
memory, to achieve greater speed. 

For the base prices, a desktop configu- 
ration is standard. Our preconfigured test 
units, however, came in an optional $300 
tower-style case. 


PC ald re MAY 30,1989 


You can choose either a Maxi-Switch, 
Key Tronic, or Nan Tan 101-key key- 
board. I prefer the clickier Nan Tan model, 
though others might like the relatively soft 
feel of the Key Tronic or the middle-of- 
the-road Maxi-Switch. 

The test units also had three perform- 
ance-enhancing options: heavy-duty pow- 
er supplies, fast VGA video cards, and a 
fancy hard disk controller. The power sup- 
plies are rated at 375/450 watts, more than 
needed for the units as configured, and suf- 
ficient to handle all of the RAM and add- 


ons you can squeeze into the case. 


The three machines used Video Seven 
V-RAM VGA cards; the cards included a 
chip that lets the computer continue pro- 
cessing as data is transferred to the screen. 
We had to disable the standard EGA port 
on the 20-MHz version to use the card; it 
seemed wasteful, but the resulting video 
performance made it worthwhile. 

The Konan TenTime Intelligent Cach- 
ing hard disk controller has a 128K cache 
that can speed up disk access incredibly. 
For anyone who nuns applications that are 
heavily disk read/write intensive, this $695 
option is a godsend. If your average record 
size is less than 64K, the Konan controller 


The VIPC 386/25, the leader of a famlty 
of three 386-hased PCs, is basically an 
adequate performer, although it is dis- 
tingulshed mostly hy the Konan Tentime 
hard disk drive controller. A 128K cache, 


a fast VGA card, and a heavy duty power 
supply are more salient features. 








QNX’: Bend it, shape it, any way you want it. 


ARCHITECTURE If the micro world were 
not so vaned, ONX would not be so suc- 
cessful. After all, itis the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 75,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 


Based on message-passing, QNX is radi- 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148K. By companson, 
both OS/2 and UNIX, wntten by many hands, 
are huge and cumbersome. Both are ex- 
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER OS/2 ts multi-tasking but 


NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter- 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 


INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro- 
cessing and resource shanng, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi- 
processor environments, QNX is the main- 
frame you build micro by micro. 

PC's, AT’s and PS/2’s OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC's with AT’s. In 
contrast, QNX runs superbly on PC's and 
literally soars on AT's and PS/2’s. You can 


fun your unmodified QNX applications on 
any mix of machines, either standalone or 
in a QNX local area network, in real mode 
on PC's or in protected mode on AT's. 
Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines, 

REAL TIME ONxX real-time performance 
feaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT ONX allows you to run 
one PC-DOS application at each 
computer ona QNX network. With OS/2, 
128K ol the DOS memory is consumed 
to enable this facility. Within ONX pro- 
tected mode, a full 640K can be used for 
PC-DOS 

ANY WAY YOU WANT IT QNX has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 





Multi-User 10 (32) senal terminals per PC (AT). 
Muiti-Taaking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 
255 PC's and/or AT's per network, 
10,000 tasks per network. 
Thousands of uaers per network. 


Raal Tima 4,250 task switches/sec (AT). 
Message Fast intettask communication 
Pessing between tasks on any machina. 












CCompllar Standard Kemighan and Aitchie. 


Flaxibllity § —Singla PC, networked PC's, 
single PC with terminals, 
networked PC's with tarminals. 
No central servers. Full sharing 
of disks, devices and CPU's. 
PC-DOS runs as a QNX task, 


From US $450. 
Runtime pricing avaitabie. 






PC-DOS 
Cost 












THE HP VECTRA, AND COMPATIBLES. 
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For further information or a free demonstration 
diskette, please telephone (613) 591-093}. 


Quantum Software Systems Ltd.» Kanata South Business Park +175 Terrence Matthews Crescent: Kanata, Ontario, Canada» K2M 1W8 
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We'll see your 
million pixels, 





And raise you 
a million. 





This caption is 8 point type at 1664 x 1200 resolution. 


If you’re looking at large displays, you should take 
a close look at the I-*View 19” display system from 
Sigma Design 


With 1664 x 1200 resolution, [-*View puts two = — 
million pixels on the screen. For crisp, clear images, — == 
no other display system beats it. / icaooe = 

Asa result, you can work all day without eye- X 
strain. Even when you're working with 8 point type. ES ey 

You also get VGA, MDA and Hercules emulation with“ 
PC and PS/2 compatibility. 

Just call 1-415-770-0100 for the name of your nearest 
dealer. And we'll show you how we've raised the standard for 
high-resolution display systems. In at least a million ways. 
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lets you save time by giving control back to 
the processor while it writes information to 
the hard disk on its own. In case you tum 
off the computer during this process, the 
lithium battery on the controller enables 
the cache to remember what was being 
written for the next time you power up. 


VEPC 386/16 The 16-MHz VIPC test unit 
has a list price of $5,999. Besides most of 
the base system components and the op- 
tions listed above, this unit included a Sea- 
gate ST-4053 44MB 28-millisecond hard 
disk, a 1.44MB 3'%-inch second floppy 
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VIPC Computers Corp. 
384 Jackson, # 1 
Hayward, CA 94544 
(415) 881-1772 

(800) 222-5657 





VIPC 386/16 

List Price: With IMB RAM, 1.2MB 5%- 
inch floppy disk drive, $1,499; with 6OMB 
hard disk. monochrome monitor, DOS 3.3, 
$2,099; with VGA color monitor, $2,499; 
with 4MB RAM, 44MB hard disk, tower 
case, $3,499. IMB RAM upgrade, $350; 
60MB tape backup, $499. 
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VIPC 386/20 
List Price; With IMB RAM, 1.2MB 5'4- 
inch floppy disk drive, $1,999; with 60MB | 
hard disk, monochrome monitor, DOS 3.3, 
$2,599; with VGA color monitor, $2,999; | 
with 4MB RAM, 80MB harddisk, tower | 
case, $4,199. IMB RAM upgrade, $350; 
60MB tape backup, $499. , 
GIRCLE 684 ON READER SERVICE CARD. 
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VIPC 386/25 

List Price: With |MB RAM, 1.2MB 5%- 
inch floppy disk drive, $2,999; with 60MB 
dnve, monochrome monitor, DOS 3.3, 
$3,599: with VGA color monitor, $3.999; 
with 8MB RAM, ISSMB hard disk, 60MB 
tape backup, 1.2MB 5%-inch and 1.44MB 
3¥einch floppy disk dnves, 80387-25 co- 
processor, tower case, $6,999. IMB RAM 
upgrade, $350; 60MB tape backup, $499. 
CIRCLE G6SONREADERSERVICECARD 


In Short: VIPC makes a noticeable splash 
with these three 386 computers. Each ma- 


chine is a considered blend of components, 
chosen to achieve the greatest performance 
possible. 





disk drive, and a NEC MultiSync I moni- 
tor. 
The Micronics 16-MHz motherboard 
featured zero-wait-state static-column 
RAM and a32-bit memory expansion slot. 
Software lets you lower the processor 
speed to 4.77, 6, or 8 MHz, but the expan- 
sion bus speed stays at a safe 8 MHz. 

The test machine, which came with 
4MB of 80-ns. memory on the 32-bit card, 
was one of the fastest performers in its 
class. 


VIPC 386/20 Besides the basics, our test 
20-MHz unit came with a Seagate 80MB 
28-ms, hard disk and a Sony Trinitron 
multiscan display. The extra goodies 
brought the price up to $6,999. 

The 20-MHz system boasts an AMR 
motherboard with several built-in 
ports—two serial and two parallel—a flop- 
py disk controller, and the aforementioned 
EGA controller. The motherboard held the 
maximum 2MB of 80-ns. DRAM memo- 
ry, but a proprietary AMR 32-bit slot can 
handle an expansion card with 16MB 
more. 

CPU speed is selectable between 20 
MHz and 8 MHz. The machine runs at 
zero wait states, but if you need to slow 
things down a bit, the setup program lets 
you switch easily to one wait state. No 
memory caching is available, but the four- 
way page-mode interleaving helps in per- 
formance. 

Even so, the 20-MHz version was one 
of the lower scorers on the processor and 
memory benchmark tests. Where it did 
well was on on the drive and video tests. 


VIPC 38625 The 25-MHz machine we 
received came with a Maxtor 160MB 23- 
ms. hard disk, 80387 25-MHz coproces- 
sor, Sony Trinitron monitor, 3%-inch 
1.44MB second floppy disk drive, TEAC 
60MB streaming-tape backup device, and 
8MB of 100-ns. DRAM, list priced at a 
towering $12,499. (VIPC adjusts the price 
of its machines according to the current 
market prices for RAM chips, good news 
if the predicted drop in memory chip prices 
occurs.) 

The motherboard includes one 32-bit 
memory expansion slot that can take up to 
16MB of RAM. The bus speed is switch- 
able between 8.33 and 12.5 MHz. The 
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slower 8.33 speed might be the best bet 
now, when most expansion cards need 10 
MHz or less, but you'll be glad of the I2.5- 
MHz option when faster boards become 
available. While the machine operates at 
either three or four wait states and uses 
only 100-ns. chips, the 82385 cache con- 
troller helps to make up the difference. 

In general, the PC Labs benchmark 
tests showed the system to be an adequate 
performer. It received its highest marks in 
the BIOS Disk Seek tests, but it was con- 
siderably slower in the DOS Disk Access 
category. Its marks on the memory speed 
tests were a bit low, too. 

The only drawback with the VIPC ma- 
chines was a tendency for expansion cards 
to come loose during shipping. The tower 
case must be a little too roomy for the full- 
length cards. Once everything was seated 
property, the machines ran just fine. 

VIPC offers a 1-year warranty on parts 
and labor; if service is required, the com- 
pany generously pays shipping both ways. 
The downside is that VPIC does not in- 
clude an on-site service contract during the 
first year. 

Even in their dressed-to-kill test config- 
urations, these machines’ prices compare 
favorably with other vendors’ systems. 
When you factor in the quality compo- 
nents, you realize that VIPC can become 
an aggressive presence in the 386 market. 
—Bruce Brown 


Vs America Corp. 
SIVA AT386 


Here’s a price leader that demands consid- 
eration. For a base price of $1,845, VNS 
America’s 20-MHz SIVA AT386 comes 
standard with IMB of 100-nanosecond 
RAM, aI.2MB 54-inch floppy disk drive 
with a combination hard/floppy disk con- 
troller, one parallel and two seria! ports, a 
monochrome monitor, and a Fujitsu key- 
board with good tactile response. But 
that’s not all: the price includes a 40MB 
hard disk and a 200-watt power supply 
packaged inside an attractive tower-style 
case. The real kicker is that if you buy 
$3,200 of Unix software from VNS Amer- 
ica, the company will give you this base 
system for free. 
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Introducing TrueScan™ The easy, With TrueScan and any popular spreadsheet unbelievably easy. And fast. 
accurate way to get numbers off the — scanner—HP ScanJet™Canon, Dest and And accurate. And reliable. 
page and into your spreadsheet. Fast. _others—you can get figures from the TrueScan puts documents into 








your word processor or desktop publisher, 


Finally, getting numbers into 1-2-3" _ printed page into your 
too. Just as fast, Just as reliably. 


is as easy as 1-2-3. One, put the page in the spreadsheet, in the correct 





scanner. Two, select “Start Scanning” format, ready to use. The most accurate 
And, three, crunch those numbers. With no more tedious recognition at any price. 
: ' retyping or formatting, Atan unbelievable desk- 
TrueScan gives a scanner the top price. 


ee intelligence to recognize everything Call 800-544-7051 
ji | you need from a page—dot-matrix, —_ for the name of the TrueScan dealer nearest 
—_——| typewritten, typeset, laser-printed you, and get Desktop Recognition™ you 
i or computer printout—and put it in can count on. 
eee tn a format you can use, immediately. 
_ enn From the simplest list of CALE RA 
; numbers to the most complex, multi- eT 
Get 10Ks, annual reports, sales forecasts, budgets and column financial report, TrueScan The Most Accurate Recognition At Any Price™ 
research source materials into your spreadsheet fast. makes getting data into your 
© 1088 Calera Inc. {tormetty The Patantir Corporation) TrueScan, Desktop Recognition, Tha Power of Recognition and The Most Accurate 2300 Augustine Drive, Santa Ciara. CA, USA 95054 


Recopnition Systems, . 
‘Recopnition At Any Price are tracemarks of Calera Fiecagnition Systems Inc Other products are trademarks of thel respective holders. 
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Even after enhancing the test configura- 
tion with 4MB of RAM, a 16-bit Paradise 
VGA card, a Packard Bell VGA monitor, 
a second floppy disk drive, a math co- 


processor, and an 80MB hard drive, the 


price rose only to $5,134. 

The SIVA motherboard has an Intel 
80386 20-MHz processor that you can set 
back to 16 MHz or even 8 MHz for fussy 
software. The programmable expansion 
bus controller is independent of the sys- 
tem-memory access timing, so you can set 
the bus to run at a conservative 8-MHz or 
increase its speed to 10-MHz if your cards 
can handle it. 

The motherboard uses a Chips and 
Technologies VLS1 386 chip set and 
comes with the AMI 386 BIOS. These 
standard and highly compatible brands 
speak well for the system’s design and un- 
derscore the value you get at a very low 
price. 

You can put up to 8MB of RAM on the 
motherboard before you need to add a 
memory expansion card to reach the sys- 
fem maximum of 16MB of 32-bit memo- 
ry. (VNS currently charges $430 for each 
megabyte of 100-ns. static-column 
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SIVA AT386 

NS America Corp. 

910 Boston Post Rd. #270 
Marlboro, MA 01752 

(800) 252-4212 

(508) 48t-7 t92 

List Price: With IMB RAM, 1.2MB 54 
inch floppy disk drive, $1,845; with 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,195; with VGA monitor, $2,690, with 
4MB RAM, 80MB hard disk, 1.2MB 5'4- 
inch and t.44MB 34-inch floppy disk drive, 
80387-20 coprocessor, $4,895. 

In Short: This is a clone 20-MHz system 
with very good parts and an excellent price. 
For $2,460 you'll get a 40MB drive and a 
monochrome monitor. The pricing is exceed- 
ingly attractive, the only fly in the soup being 
a lack of FCC approval at the time of testing. 
GRCLEGSCONREADERSERVICECARD 





DRAM chips.) The SIVA AT386 uses 
memory interleaving and shadows both 
video and ROM BIOS. There is no cache 
memory, which can account for the pre- 
dominantly average scores it received on 
our benchmark tests. 

In addition to the single 32-bit memory 
expansion slot, there are two 8-bit slots 
and five 16-bit expansion slots. In a space 
pinch, the 32-bit slot can take 16-bit cards. 


ROOM TO GROW The tower case sits 
on a wide-based stand for stability and can 


| hold six half-height storage devices, all 


VMS America’s low-priced, 20-MHz SIVA 
AT386 makes an excellent file server. 
The tower case sits on a wide-based 
stand for stability and can fit six haif- 
height storage devices with exposed 
fronts. The 8-MHz bus speed option 
forces finicky network cards to behave. 


| with exposed fronts. The power supply has 


only four device connectors, so you'll 
need a pair of splitters if you fill the box up 
with drives. 

The storage potential of this system 
makes it a good choice for anyone with 
high-powered computing needs, and an 
especially good file-server candidate. The 
8-MHz bus speed option means you won’t 
have to worry about its rejecting picky net- 
work cards. 

These computers are sold via mail or- 
der, and all service is performed at the 
company’s Massachusetts facility. The 
standard |-year warranty includes one- 
way shipping for minor service work, but 
VNS America will pay both ways if a 
problem results from a major system de- 
fect. 
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It’s when you mun across a 386 system 
like this one, packed with good features 
and components for a very low price, that 
you have to wonder why anyone would 
even consider buying a 286 machine. 
—Bruce Brown 


Wane Laporatories Inc. 


WANG 381 
WANG 382 


Wang Laboratories is well known for help- 
ing to make word processing an essential 
part of the modem office, and its minicom- 
puters are in use worldwide. But until 
now, Wang hasn’t been broadly successful 
in the MS-DOS microcomputer market. 
Part of the reason is that although the first 
Wang PCs were MS-DOS compatible, 
you had to go through arcane machinations 
to reach that state. Even Wang’s first 
80386 machine, a truly MS-DOS-compat- 
ible unit designed and built largely by In- 
tel, didn’t give Wang the boost it needed to 
achieve broad-based success in the micro- 
computer arena. 

The introduction of the Wang 381 and 
382 386 systems, base priced at $2,900 
and $3,155, respectively, may change all 
that. Designed from the ground up by 
Wang, these machines beautifully ead 
that fine line between mainstream me-too 
banality and over-the-edge eccentric 
uniqueness. 

The only significant difference between 
the 381 and the 382 is their CPU clock 
speeds: the 381 is a 16-MHz machine, 
while the 382 nuns at 20 MHz. Otherwise, 
inside and out, they are almost identical. 

The power switches sit in an accessible 
position on each model’s handsome front 
panels. Three half-height drive bays on the 
right of each machine can be reached 
through openings in the front panel. In- 
side, you will find another full-height drive 
bay that exhibits one of the few flaws in the 
machine’s physical design: it has only rail 
slots at the bottom, hence it cannot be used 
for two half-height devices. This is just a 
smal] drawback, however. 





QUALITY CONSTRUCTION Every 
other aspect of these machines displays an 








Speeding 
Beauty. + 


Speed, beauty, and intelligence—you can have it all with 
a Mutoh pencil-compatible plotter. 


Pencil plotting is astonishingly fast. The Mutoh F-910A Lips 
records a top speed of 1,131 mm/sec, with acceleration 
to match at 5.7G. It’s already across the finish line 
when ordinary pen plotters are just. warming up. 
Pencil plotting is beautiful. It produces clear, 

sharp lines that make perfect copies, even with 
low-cost systems. When beauty is more than what 
meets the eye, you'll also find that pencil can be cleanly 
erased and redrawn in last-second upsets. 

Pencil plotting is intelligent. It’s far more economical than 
pen in both cost and time. The F-910A's 40-lead cartridge 
is quick to change, yet enables long-distance plotting 
without babysitting, so you can keep your eyes off the 
plotter and your mind on something more important. 
Speed, beauty, and intelligence—the winning 
combination from Mutoh. 






We're Giving You a Whole New Line. 


MUTOH AMERICA INC. 

aed Cambridge Drive, Elk Grove Village IL 60007 Tel. 312/952-8880, i 312/952-8808 
Office: 4883 East La Palma Avenue Suite 505, Anaheim CA 9280 

ES 714/779-2326 Fax 714/779-0185 

Eastern Office: 23 Walkers Brook Drive Reading, MAQ1867 Tel 617/942-2442 

MUTOH EUROPE GmbH. 

Klosterstrasse 112 4000 Dussaldorf 1 F R Germany Tel 0211/3613095 Fax 211-362128 

IN CANADA (West) 604/984-4171 (Central) 204/943-3010 (East) 416/479-2223 


MUTOH INDUSTRIES LTD. 


6-1, Naka-Meguro 4-choma Meguro-ku, Tokyo 153 Japan 
Tel (03)760-6111 Telex 2422575DRAMUT J FAX (03)760-6506 Cable Address DRAF TERMUTOH 
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rk of Seiko Epson Corporation, IBM 1s.a registered t mark of International Bustness Machines Corporation, Intel ts a registered trademark 
idemark of Epson America, Inc., 2780 Lomua Bld., Torrance, CA 90505, (800) 922-8911. 


EQUITY COMPUTERS 


POWER 


How Much Do You Need>? 


It depends. Do you have a massive database to manipulate? 







Or lengthy reports to write? Do you want bolder, gutsier 
= 4 graphics? Or more sharply displayed spreadsheets? 
=. The point is, more power may not be the only 


The Equity 386/20is “answer. What you really need is a personal computer 


Raa with your ideal combination of features. 
computer. But is tt 
Enter the efficient, affordable Epson’ Equity” line. 
the right Equity 


computer for your Each machine provides a different degree of speed, power, 
memory and flexibility. And though the features vary from one Equity 
computer to the next, they all share one important thing in common. 


Epson’s renowned reputation for quality, 


reliability and value. | EPSON 


So which Epson Equity computer is WHEN YOU'VE GOT AN EPSON, : 
most appropriate for the work you do? YOUVE GOT ALOT OF COMPANY. 


continued on following page 


EQUITY COMPUTERS 


EEEZE 


Equity 1+ Equity 11+ Equity 1+ 
8088 CPU 8086 CPU 80286 CPU 80286 CPU 80386 CPU 
4A.7710MHz 8/10MHz &/12MHz 6/8/12MHz 8/20MHz 
5 OPEN SLOTS 4 OPEN SLOTS 5 OPEN SLOTS RB OPEN SLOTS 8 OPEN SLOTS 
640KB RAM 640KB RAM 640KB RAM 640KB RAM IMB RAM 


continued from previous page 


For straightforward word process- 
ing, spreadsheets and business graphics, 
the 8088-powered Equity I+ is an un- 
commonly good value. It’s Epson’s 
most popular computer with first-time 
buyers, schools and small businesses. 

Need more speed and color? Con- 
sider the intriguing Equity Ie. It’s 25% 
faster than an IBM® Model 30 and fea- 
tures four available expansion slots—one 
more than IBM. Built-in MCGA video 
provides impressive color and clarity. In 
short, the Equity Ie.is ideally suited for 
office work or for work you bring home 
from the office. 

At 12MHz, our agile Equity II+ is 
the personal computer cornerstone 
many businesses are building on. The 
Intel® 80286 processor moves work along 
ata rapid clip, handling everything from 
database management to desktop pub- 
lishing with equal grace and efficiency. 

The Equity III+ delivers the same 
quick-paced 80286 performance plus 
nine expansion slots and room for five 


mass storage devices. It’s the Equity 
80286-based computer with the greatest 
growth potential. 

For CAD/CAM users, database 
devotees and other serious power us- 
ers, there’s the forceful yet affordable 
Epson Equity 386/20. This top-of-the- 
line 20MHz machine handles intense 
number crunching applications with 
great speed and sophistication. 

To see which Epson Equity com- 
puter fits your power requirements, visit 
your Epson Authorized Dealer. Or for a 
detailed brochure on any Epson Equity 
computer, phone (800) 922-8911. 

What you'll discover, quite quickly, 
is what you've been needing all along. 
An Epson. 


[EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 





@ 80386 DESKTOP PCs 


enviable high-quality design and construc- 
tion. The cases are made of a substantial 
grade of steel, helping the units to out- 
weigh their lightweight competition. A 
| steel rod serves as a cross brace, joining 
the front and rear panels right at the middle 
of the chassis. The drive bays are made of 
heavy-gauge metal, adding strength to 
shielding. 

So that you won’t have to slide the cov- 
er on and off, as you must with a typical 


‘*fingers’’ on each edge that slip into slots 
in the chassis. This arrangement lets you 
lift the top off easily after you slide it for a 
few inches; it also makes the top stay on se- 
curely when put back into place. The 
screws that hold the case together are 
“‘captive’’ on the back panel; you cannot 
drop them or lose them as you might on 
most other machines. 

As for the electronics, Wang designed 
its own motherboard, but built it with 
standard components. The company uses 
the Chips and Technologics chip set and 
the Phoenix ROM BIOS, The mother- 
board includes one parallel, one serial, and 
one mouse port. 

The motherboard doesn’t accept any 
memory; instead, a 32-bit card can boost 
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cheap case, the Wangs’ covers have three | | 
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Wang Laboratories Inc. 
55 Technology Dr 
Lowell, MA 01851 
(800) 962-4727 





Wang 381 

List Price: With {MB RAM, !.2MB 514- 

inch floppy disk drive, $2.900; with 683MB 

hard disk. VGA monochrome monitor, DOS 
3.3, $6,210; with VGA monttor, $6,640; 

with 2MB RAM, 42MB hard disk, |.2MB 
54-inch and |.44MB 32-inch floppy disk 
drives, $6,595. IMB RAM upgrade, $675; } 
GOMB tape hackup, $1.800 | 
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Wang 382 

List Price: With 1MB RAM, t.2MB 5- 
inch floppy disk drive, $3,155; with 68MB 
hard disk. VGA monochrome monitor, DOS 
3.3, $6,445; with VGA monitor $6,875; with 
2MB RAM. 42MB hard dish. !.2MB 5'/- 
inch and 1.44MB 3'-1nch floppy disk 
drives, $6,795. IMB RAM upgrade, $675; 
60MB tape backup. $1,800, 

CIRCLE 662 IN READER SERVICE CARD 


In Short: The Wang 38! and 382 are good- 
looking, well designed, and solidly built. 
They use high-quality components and do an 
excellent job of presenting an onginal design 
that is compatible with the mainstream mar- 
ket. 








| 
maximum memory to 16MB, using 1- 
megabit SIMMs. 

Every detail appears to be engineered 
beyond minimum requirements, which 
should make the machines more reliable 
and solid. For example, the 381 runs at 16 
MHz but uses Chips and Technologies 
components rated for 20-MHz operation. 
The 382 nuns at 20 MHz but uses chips rat- 
ed at 25 MHz. 


OUTSTANDING FEATURE The tested 
configurations ($6,595 for the 16-MHz 
unit, $7,895 for the 20-MHz model) each 
came with a Wang monitor, a VGA adapt- 
er using Tseng Labs VLSI chips, a hard 
disk (42MB in the 381, 68MB in the 382), 
and a keyboard. 

The latter is perhaps the systems’ stron- 
gest feature. Built by Honeywell for 
Wang, the keyboard follows the standard 
101-key layout. Simply put, it has one of 
! the nicest touches of any keyboard I have 
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ever used, including 1BM’s PS/2 key- 
board. It also has an intemal key click that 
you can make louder or softer by using a 
keystroke combination. 

Both computers turned in respectable, 
but not stellar, performance times on our 
benchmark tests, in part because neither 
offers hardware memory caching. Inter- 
leaved memory, however, does help boost 
performance a bit. 

While the prices of the fully configured 
Wang 381 and Wang 382 won't win prizes 
as low-cost bargains, they are not unrea- 
sonable when compared with other top 
brands such as IBM, Compaq, Tandy, or 
AT&T. If you are looking for a solid ma- 
chine that is built well and backed by a ma- 
jor manufacturer, either of these Wang 
models deserves consideration. 

— Alfred Poor 


Wyse TECHNOLOGY 





WYSE pc386 _— 


Like other PCs from Wyse Technology, 
the 16-MHz Wyse pc386 uses modular 
system architecture; the idea is to ‘‘plug- 
and-play’’ your desired configuration as 
processor upgrades become available. Al- 
though the modular approach never really 
caught on, Wyse’s pc386 offers first-rate 
features and performance. For $3,599, 
you get a base configuration including 
IMB RAM, 1|.2MB 5'%-inch drive, and 
DOS 3.3. 

On the outside, the pc386 can pass for 
an average PC clone. At power-up, the 16- 
character LCD window on the front panel 
displays the time and processor speed. The 
two buttons below the window allow you 
to switch between the default display, the | 
percent of CPU usage, and system diag- | 
nostics. A third button on the front panel | 
toggles the processor between 16 and 8 
MHz. 

When you look inside, you'll first no- 
tice the perfectly usual four drive bays ac- 
cessible from the front and the fifth, half- 
height bay located under the two right- 
most drives. What will get your attention is 
the absence of a base-plane motherboard, 
although there are plenty of expansion 
slots: 11 in all (hence the modular architec- 
ture). 
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At the heart of the modular design are 
two full-length boards containing the 
80386 processor, a coprocessor socket, the 
Phoenix BIOS, and the discrete mother- 
board components. In our test system, 
which was equipped with 4MB of RAM, 
all system memory was on proprietary 
memory boards that flanked the system 
boards on either side. (The base price in- 
cludes only one memory board with 1MB 
of RAM and room for another IMB of 
256K chips.) To assure 32-bit memory ac- 
cess, the tops of these boards have a 32-bit 


edge connector; a top-planar bridge con- 


nects the memory boards. 


Up to three memory boards containing | 


2MB each can be installed in the machine. 
An additional 1OMB of memory can be 
added using commercial memory boards, 
although the additional RAM will be ac- 
cessed at the 8-MHz bus speed. 


ZERO-WAIT-STATE PROCESSING 
Wyse’s use of page-mode memory assures 
zero-wait-state processing in systems with 
IMB of RAM or less. If the memory ex- 
ceeds IMB, a two-way interleaving 
scheme takes over to achieve zero wait 
states. In the memory benchmark tests, the 
pc386 scored in the top half of the 16-MHz 
machines. 





The 16-Mliz Wyse pc386’s modular ar- 
chitecture consists of two 32-hit hoards 
holding the CPU, a coprocessor socket, 
the BIOS, and discrete motherboard com- 
ponents. The maximum 6MB of 32-bit 
RAM Is achieved via three 16-bit memory 
boards with 32-bit edge connectors. 
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| Wyse Technology 
3571 N. Ist St. 
San Jose, CA 95134 
(800) 438-9973 

(408) 433-1000 

| List Price: With IMB RAM, 1.2MB floppy 

| disk drive, DOS 3.3, $3,599; with 83MB 
hard disk, monochrome monitor, $7,563; 

| with VGA monitor, $8,267; with 4MB 
RAM, 85MB hard disk, 60MB tape backup. 
$11,849. IMB RAM uperade, $649. 
In Short: The Wyse pe386 rates up with the 
other lop performers among 16-MHz ma- 
chines. But while Wyse continues to use its 
modular design, being able to plug im a faster 
processor card hasn't caught on as a low-cos} 
upgrade path Equipped with a fast Hitachi 
hard disk and an easy-to-use tape backup sys- 
tem, this unit comes fully configured out of 


the box; the only strike agasnst the pc386 is its 
stiff pnee tag. 
GRCLESSBONREADERSERVICECARD 


At first, 11 expansion slots seem like a 
lot, but they do fill up quickly. In the test 
unit, the two 32-bit slots contained the sys- 
tem boards, and EGA and I/O cards took 
up two of the three 8-bit slots. Four of the 
six 16-bit slots were filled by the two 2MB 
memory boards, a Wangtek tape drive 
controller, and a Westem Digital ESD1 
drive controller. 

The unit we received also included a 
Wyse EGA monitor, an 85MB Hitachi 
hard disk, and the SY-TOS operating sys- 
tem for the Wangtek tape backup unit. 
Other extras are DOS 3.3, a LIM 3.2 emu- 








lator, and a Wyse disk-caching program. 
All told, the unit came to $11,849. 

The pc386 is full of the features you'd 
expect in a 386 PC, and it even outper- 
forms some of the more expensive ma- 
chines in its class. Wyse is standing behind 
its modular architecture and plans to ship a 
25-MHz model by the time you read this. 
On the downside, Wyse has recently cut its 
workforce by 15 percent to cope with the 
crumbling market share of its 286 PC line. 
The only thing to watch out for is whether 
Wyse Technology can hold its own against 
the current onslaught of manufacturers 
with lower-priced, feature-filled 
386s.—Greg Alwang 
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ZENITH Data SysTEMS 
ZENITH 2Z-386/25 


Zenith’s engineers pulled out all the stops 
to wring performance from its flagship 
model, the Zenith Z-386/25. This is a zero- 
wait-state, 25-MHz machine with 64K of 
25-nanosecond cache memory and Ze- 
nith’s oddly named Slushware, which 
automatically shadows video and ROM 
BIOS into faster system RAM. The 
$6,599 base system also plays host to Ze- 
nith’s unique Superset intelligent bus ar- 
chitecture, which detects the speed of each 
interface card at bootup and muns the indi- 
vidual slot speeds accordingly—anything 
from 4.77 MHz for an 8-bit card to 25 
MHz for a 32-bit card. 

With all of these enhancements, the Ze- 
nith entry falls well within the perform- 
ance range of the other 25-MHz machines 


| we tested, although it does not qualify as 


one of the fastest in its class. 


THE PRICE OF POWER As with 
many 25-MHz systems, performance 
doesn’t come cheap. The Zenith base con- 
figuration alone is quite pricey, consider- 





chitecture is a feature of the Zenith 2- 
386/25. It detects the speed of each in- 
terface card at boot-up and runs the 
Individual slot speeds accordingly, from 
4.77 Miz for an 8-bit card to 25 Miz fora 
32-bit board. 
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You're looking at the only integrated 
software pean to give small and home busi- 


gh the pOroepoyes they ot or ie 
e growing power they'll n 
later. Microsoft® Works. 


Fact is, only Microsoft Works gives you 
acomplete set of computing tools to get you up 
and running ina minute—and keep you run- 


ning for 

That's | because only Microsoft Works 
seamlessly niente Ue the perfect balance of 
tools and training for word processing, 
rebate graphics and communications. 

a desktop or lap’ ptop, ,this means you can 

move data between all modules instantly. And 
work on any combination of tools at once. 

Only Microsoft Works has a built-in 
training system to guide yout through every step, 
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of every command, of every program. An 
quick, real-world lessons so you can be pi 
tive in your first five minutes. 

lus: For a limited time, when o buy 
Microsoft Works, you'll get a copy o Andrew. 5 
Tobias’ Checkwrite Plus” right 
inside the box—free. A $5 
budgeting and checkwriting 
system that can do e 
but sign your checks—now free. 
Only with Microsoft 





Because we realize that small business- 
es don't ever have to look small. Or stay small. 
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PostScript Users 


Print It All! 


dBase, 
Lotus 1-2-3, 
Pascal, BASIC, 
accounting software, 
and more... 


™ 
Trading Post 
_— just $79 
e The ultima 
PostScript 
printing utility 


Now Your PC Software 

Can Speak PostScript! 
Trading Post is an inexpensive software 
utility that will show your PC software 
how to run your PostScript printer! Now 
you can turn out everything from 
spreadsheets to database reports on your 
PostScript printer — in any style you'd 
like! 


It’s Simple 
No switches! No emulations! Just print 
as you normally would. Trading Post 
lets you freely switch between software 
that supports PostScript and software 
that doesn’t. Trading Post handles the 
change for you — automatically! 


Pick a Font, Pick a Sizel 
Trading Post gives you complete control 
over your page layout. Pick a small size 
for reports. Or turn the page sideways 
for ultra-wide spreadsheets. 


Unconditional Guarantee 
For only $79, you can rely on PostScript 
for all your printing needs. And, Trading 
Post comes with a 30-day money-back 
guarantee, toll-free technical support, 
and free two-day shipping. Try it at no 
risk. 


Call: 


800-346-1353 


in California call 415-843-2234 


iRery=1d tele) (3 


“The Printing Enhancement People” 
3025 Buena Vista Way, Berkeley, California 94708 
Alt trademarks belong to ther eclive OWES: 
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Zenith Z-386/25 | 
Zenith Data Systems 
1000 Milwaukee Ave. 
| Glenview, IL 60025 
(800) 842-9000 
| (312) 699-4800 

List Price: With 2MB RAM, 1.44MB 3%- 
inch floppy disk drive, DOS 3.3, $6,599; 
with 70MB hard disk, VGA monochrome 
monitor, $9,298; with VGA monitor, 
$9,698. with ISOMB hard disk, $10,298; 
1MB RAM upgrade, $799. 
In Short: This machine offers a 25-MHz 
processor, an intelligent /O bus, and RAM 
shadowing in an impressive and fairly priced 
machine. Zenith will never be known for cut- 
rate goods, but compared with IBM and 
Compagq, its prices are competitive. Team 
this machine with a Zenith flat-screen moni- 
tor and smile as you fly. 


| CIRCLE 666 ON READER SERVICE CARD. | 


ing that it includes onty 2MB of memory 
and no hard disk or monitor. The tested 
unit, with the standard 2MB of RAM, 
1S5MB CDC hard disk, DTC controller, 
and Zenith’s flat-screen monitor, lists for a 
hefty $10,298. Luckily, Zenith machines 
are often discounted aggressively, both in- 
dividually by dealers and in group contract 
purchases. 

The full-sized desktop case can hold 
only four half-height drives. The limitation 
isn’t so damaging considering that one of 
the drives can be a full-height 320MB 
model. The 200-watt power supply has 
four connectors for the storage devices and 
is aided by two system fans to keep it cool 
inside. 

There are four 32-bit and three 16-bit 
full-length expansion slots. (Eight-bit 
cards will work in the 16-bit slots.) With 
the standard complement of one parallel 
and one serial port, 16-bit VGA card, and 
hard/floppy disk controller, four slots are 
free 











The motherboard can take up to 8MB 
directly. An additional 24MB can be add- 
ed using 32-bit expansion cards, for a 32- 
bit system maximum of 32MB of RAM. 
The motherboard also has sockets for the 
80387 and Weitek math : 

Zenith supplies this machine with 
Microsoft Windows/386 and an enhanced 











version of MS-DOS 3.3. Like DOS 4.0, 
Zenith’s DOS 3.3 Plus can work with 
drive partitions greater than 32MB. Ze- 
nith’s implementation, however, stores 
drive table information in an unusual loca- 
tion. The result is that some standard drive 
or directory maintenance and utility pro- 
grams just won’t work. 


ADDED EXTRAS We tested the Z-386/ 
25 with Zenith’s gorgeous high resolution 
VGA flat-screen monitor. You may not 
notice much difference if you’re working 
only in monochrome applications, but for 
anything that uses color, the Zenith flat 
screen goes beyond eye-catching. 

A big plus is Zenith’s nationwide net- 
work of authorized dealers. It’s nice to be 
assured of having a place to take your com- 
puter should it need service. 

Teamed with the fast and beautiful flat- 
screen monitor, the Z-386/25 makes a ter- 
rific tool, especially for CAD and desktop 
publishing applications where both speed 
and display quality are terribly important. 
If you can get one at a good price and don’t 
care about the nonstandard way it stores 
drive information, this is a machine that 
should keep you happy for some years to 
come.—Bruce Brown 


ZEOS INTERNATIONAL LTD. 


ZEOS 386-16 
ZEOS 386-20 
ZEOS 386-25 


The Zeos Intemational line of zero-wait- 
state 386 computers—the 386-16, 386-20, 
and the 386-25—are a quality alternative 
to higher-priced 386 systems. Backed by a 
l-year parts and labor warranty, these 
speedy, well-built machines offer value to 
cost-conscious buyers. And a no-ques- 
tions-asked, 30-day money-back guaran- 
tee helps ease apprehensions of potential 
purchasers. 

Zeos is in the process of furthering its 
commitment to customer support by estab- 
lishing a relationship with a nationwide 
service organization. It soon expects to 
furnish on-site service during the I-year 
warranty period and to offer optional ex- 
tended coverage as well. In its eighth year 
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in operation, Zeos seems to be striving to 
become a very serious contender in the 
clone market. 

The base prices of the 16-, 20- and 25- 
MHz machines ($1,945, $2,545, and 
$3,545, respectively) all include |MB 
RAM and a floppy disk drive, as well as 
parallel and serial ports. In addition, Zeos 
also offers plenty of customization op- 
tions. Each model, for instance, may be 
configured with a variety of hard disks, 
disk controllers, video cards and displays, 
floppy disk drives, RAM configurations, 
| and motherboard options. 

You can even have Zeos house your 
custom configuration within a small (XT- 
sized) desktop, a medium (AT-sized) 
desktop. or atower case. Though the small 
case may be appealing for its eight full- 
sized expansion slots and space-saving 
styling, prospective buyers should note 
that there is only enough room to accom- 
modate three internal half-height drives 
and/or tape backup devices. Compare that 
with the AT- and tower-sized systems, 
which can house at least four drive or tape 
devices. 

Given all the flexibility to mix and 
match cases and components among the 
three basic product lines, the primary fea- 
ture that distinguishes these machines is, 
| naturally, speed. The Zeos 386s’ overall 

performance compared favorably to the 
rest of the machines we reviewed, ranking 
near the top on the all-important 80386 In- 
struction Mix test. Here’s how they 
matched against each other: using a com- 
posite of overall processor and memory ac- 
cess speed, the 20-MHz unit outperformed 
the 16-MHz model by approximately 25 
percent. The difference was less dramatic, 
but still evident, between the two faster 
machines, with the 25-MHz model taking 
a 15 percent lead over the speed of the 20- 
MHz unit. 











ZEOS 386-16 The small-case unit we 
tested included a compact, pristine VLSI 
American Megatrends motherboard with 
64K static RAM cache memory, a 16- 


a 


| MHz Intel microprocessor, and the AMI | 


Mark II 386 BIOS. Two megabytes of 
RAM were loaded onto an accompanying 
32-bit expansion card. An Adaptec floppy 
and a standard-issue MFM hard disk con- 
| troller, a Paradise Professional VGA card, 
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and a serial/parallel card filled three of the 
system’s six 16-bit slots. With a 40MB 
Seagate hard disk, Tatung VGA color 
monitor, and DOS 3.3, the entire system 
retails for $3,838. 






















Now get a combined PC-based voice mail, 
data modem, and telephone answering 
system—from only $199. With Watson, 
you'll profitably improve your business 
communications with clients, colleagues, 
sales and service reps, field staff, vendors. 


Benefits Of A $20,000 + 
Voice Messaging System 
Or “‘Personal Receptionist” 
For As Low As $199 

Look at all of these advanced features: 
Volce Mail—Watson's automatic telephone 
answering lets callers leave and receive 
messages of any length 24 hours a day, 

7 days a week. Ends “telephone tag” 

with clients and oa. Forwards 
messages automatically to mobile phones 
and pagers. Retrieve messages from any 
touchtone phone—even a car phone. 
Never miss an important call! And Watson 
provides “big system" professional sound 
quality! 

Up To 750 Private “Mailboxes” — Give up 
to 750 of your colleagues or clents an 
individual, confidental “voice mailbox.” 
Use them to receive private messages 

of record special messages for individual 
callers. 

Electronic Telephone Book —In one key- 
stroke, access any of up to 750 telephone 
numbers, then use automatic dialing and 
re-dialing if busy. Store key information on 
contacts and get il immedialely when you 
need it. 

Hayes-Compatible Data Modem—Comes 
complete with 1200 BPS Hayes-compati- 
















O Fad 
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PC Voice Mail, 
now only $199. 


For an ear-opening telephone demo call: 
1-800-6-WATSON Ext. 132 


Natural MicroSystems Corporation, 6 Ene Drive, Natick, MA 01760-1313 


OVER 30,000 SOLD 


Because of the compact style of the 
motherboard, the small-case systems offer 
the least opportunity for memory expan- 
sion. But at a practical system maximum 
of 8MB of 32-bit RAM, using I-megabit 





ble modem (or optional 2400 BPS modem). 
Transter your data files and access Telex, 
E-Mail, Dow Jones, or other public 
databases. 

Simutta Run Popular Business 
Programs —Run programs such as Lotus 
1-2-3 while Watson records or delivers 
messages. 

Plus—Watson efficiently guides callers 
through the eas they have in leaving 
messages... Delivers special pre-recorded 
messages to individuals at pre-determined 
times... Automatically forwards messages 
to other telephone lines or numbers... 
Provides an electronic calendar with auto- 
matic alarms and telephone notification. 


30-Day Risk-Free 
Trial Installation 


Try Watson for 30 days. If you aren't 100% 
satisfied, send it back for a prompt and full 
refund. No questions asked. 


Demo Hotline 


For a telephone democall 1-800-6-WATSON 
EXT. 132 (in MA 1-508-651-2186 EXT. 132). 
Tell us EXT. 132 and receive a free five pack 
of diskettes if you purchase. 


Order Hotline 


To order Watson call 1-800-533-6120 

EXT. 132 (in MA 1-508-655-6066 EXT. 132). 
Tell us EXT. 132 and receive a free five 
pack of diskettes with purchase. Price: 
$199. For optional 2400 BPS modem add 
$100. MasterCard, VISA, and American 
Express accepted. Credit card or check 
must accompany order. 
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EVENA 
HAYES MODEM 


IS ONLY AS GOOD 
ASITS 
SOFTWARE 


If you made the finest modems in the world, would you trust their 
performance to someone else's software? Software you knew really 
couldn't deliver? 

We couldn't. So we created the most advanced communications 
software possible for IBM’ PCs and compatibles. Smartcom III™ 

Smartcom III supports Hayes V-series™ features such as data 
compression and error-control as well as multiple sessions through 
both comparts. It also incorporates a built-in text editor, a peruse 
buffer a a powerful scripting language called SCOPE™ With the 
Eeopting capability of SCOPE, you can automate tedious functions 
and repetitive tasks as well as create custom communications 
solutions. 

Yet with all its sophisticated offerings, Smartcom III's menu- 
driven interface makes it easy to use. And to make it easy for 
your company to buy, Hayes is now offering a Multi-Copy 
License that can cut costs by more than 35%, 

So if you own a Hayes modem, it makes sense to get Smartcom IIL It'll 
bring out the best in the best. 


And if you happen to own a modem other than a 
Hayes, it still makes sense to get Smartcom III. Because S 
itll make the best of what you've got. ls 


For your nearest Hayes Advanced Systems Dealer, cal! 800-635-1225. Hayes Microcomputer Products, Inc. PO. Box 105203. Atlanta, GA 30348. 
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The Zeos 386-16, 386-20, 
and 386-25 make up Zeos 
International’s line of well- 
built, zero-wait-state 386- 
based machines. Configu- 
ratlon options include XT-, 
AT- or tower-style cases, 
as well as a variety of 
drives, displays, video 
cards, controllers, and 
motherboards. 


chips on both the expansion card and a pig- 
gyback board, in addition to a theoretical 
limit of 64MB using 4Mb chips, this re- 
Strictiveness is not likely to cause inconve- 
nience for a large segment of users right 
now. Those who think they’lt need at least 
16MB (using 1Mb chips), however, 
should look elsewhere. 


ZEOS 386-20 This AT-sized desktop 
unit was configured with an American Me- 
gatrends motherboard with 2MB dynamic 
RAM, 64K static RAM cache memory, 
the 20-MHz Intel microprocessor and 
AMI BIOS. An Adaptec floppy and RLL 
1:1 interleave hard disk controller, Video 
Seven 16-bit V-RAM VGA card with 
256K cache, and one serial and one paral- 
lel port were also included. Equipped with 
a 65MB 28-millisecond Seagate hard disk, 
DOs 3.3, and a Tatung VGA monitor, this 
peppy system sells for a relatively inex- 





pensive $4,483. 

As with the other Zeos machines re- 
viewed, you get eight full-sized expansion 
slots (one 8-bit, six 16-bit and one 32-bit); 
the 32-bit slot can double as an 8-bit slot if 
required. 

| The 64K static RAM cache (which is 
upgradable to 128K) is also included in the 
standard configuration of each Zeos sys- 
tem. In addition, the machines operate at 
zeto wait states, so shadow RAM and 
memory interleaving features are not en- 
abled in the default configurations in order 
to bolster performance. However, there | 
are specific video operations, such as 
CAD/CAM applications, that would be | 


greatly enhanced by the use of shadow 
RAM; in cases such as these, the user 
would be wise to enable that facility with 
the setup disk. 


ZEOS 386-25 A physically attractive 
powerhouse, the 25-MHz tower came 
equipped with 4MB of dynamic RAM, 
one serial and one parallel port, Seagate 
6SMB 28-ms. hard disk, and |.2- and 
1.44MB floppy disk drives powered by a 
Data Processing Technology RLL flop- 
py/hard disk controller with 512K cache. 
As in the other systems, the company uses 
an American Megatrends motherboard 
with 64K memory cache and the AMI 
Mark II BIOS. The video setup mirrored 
that of the 20-MHz system. Together with 
DOS 3.3, this workhorse 386 retails for a 
pretty modest $7,037. 

One interesting design element found 
on the full-sized motherboards in the 25- 
and 20-MHz test units is the ability to ac- 
cept both socketed DIP RAM and strip, or 
SIMMs, at the same time in 256-kilobit, 
1Mb, or 4Mb chips; using the last would 
bring the motherboard capacity to a whop- 
ping 32MB of 32-bit RAM. Using 4Mb 
chips, the 32-bit expansion card and pig- 
gyback board each have capacities equal to 
that. Since the price, availability, and in- 
tegrity of 4Mb chips are not yet assured, 
you'll have to be satisfied with the 24MB 
you can get by using 1Mb chips on the 
motherboard and on expansion and piggy- 
back boards. 

If it really wants great market share, 
there is one important aspect of all its prod- 
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SPF/PC 


Bridging the 
Micro-to-Mainframe 
Editing Gap 


Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 


Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 

Mainframe users will especially 
appreciate SPF/PC’s familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 


° True split screen 

e  Directory/member lists 
* Command stacking 

° Binary file editing 

° Hexadecimal editing 

¢ Network support 


Want proof? Ask fora free, inter- 
active demonstration diskette. 













SPF/PC® — so much like the 
real thing, you'll forget you're 
editing on a PC. 


Command Technology 
Corporation 





1900 Mountain Bivd., Oakland, CA 94611 
Phone:(415) 339-3530 FAX:(415) 339-3883 
Orders only: (800) 336-3320 (Canada, U.S.) 
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e DataWorld Data 386-20 and 386-25 
e Dell System 310 


When it comes to 80386-based PCs, 
whatmakes a PC Magazine Editor's 
Chaice? Price is always a consider- 
ation. So are benchmark test re- 
sults. But both factors can be de- 
ceiving, which is why we consider 
them in the context of other aspects 
that will make the difference months 
and years down the road. Things 
like quality of construction, reliabil- 
ity, expandability, and ease of ser- 
vice. 

Out of 104 machines from 58 
companies, we chose 10 that offer 
the most from the PC buyer's wish 
list—machines that vary in size, 
price, and even bus architecture. 
Two MCA machines are included; 
no machines using the competing 
EISA bus were released in time for 
this issue. 

For overall excellence in both the 
16- and 20-MHz categories, we se- 
lected Zeos International's 386-16 
and 386-20, Besides scoring tm- 
pressive overall results on the PC 
Labs benclumark tests, these ma- 
chines offer plenty of customization 
options, high-quality parts, and 
64K static-RAM cache memory. The 
small-case 386-16 costs $3,293 for 
a VGA systen with IMB RAM, a 
6SMB hard disk, and one 5S'A-inch 
floppy disk drive. The AT-size 386- 
20 ($3,788 in a similar configura- 
tion) provides the additional attrac- 
tion of software-setable shadow 
RAM. There's more: Zeos adds a 
30-day money-back guarantee, with 
no questions asked to its 1-year war- 
ranty service. 

Also chosen was the Micro I 
Power 386-16. At $2,550 (with 
IMB RAM, 60MB hard disk, 5!A- 
inch floppy disk drive, and VGA 
monitor), this machine is a find for 
users who aren' t bothered by the 








« IBM PS/2 Model 70-A21 
e Micro 1 Power 386-16 


lack of good documentation. Its low 
price portends no sacrifice in per- 
formance. Also on its side are ex- 
pandability to 16MB RAM, high- 
quality parts, and plenty of hard- 
disk options. 

We picked four 20-MHz ma- 
chines besides the Zeos. One strong 
showing is the Dell System 310 
($4,299 with IMB RAM, 40MB 
hard disk, 5'/s-inch floppy disk 
drive, and VGA monitor); this sys- 
tem best represents the mail-order 
firm’ s determination to stand up to 
the big guys. The System 310 uses 
the page-mode and interleaving 
functions of its Chips and Technol- 
ogies chip set to whiz through most 
of its tests; brand-name parts and 
shadow RAM help, too. 

DataWorld s Data 386-20 and 
Data 386-25 stand out in the 20- and 
25-MHz categories for speedand 
quality construction, The minitower 
Data 386-20 (at $3,893 for IMB 
RAM, 66MB hard disk, 5/%-inch 
floppy disk drive, and VGA nwonitor) 
and the Data 386-25 ($1,000 more 
fora similarly configured system) 
both merit consideration. 

If the Tandy 5000MC is any indi- 
cation of a Micro Channel future, 
then Micro Channel architecture is 
sure to grow in popularity. This ma- 
chine’ s wealth of expansion op- 
tions—with three I/O ports, floppy 
disk comroller, and VGA running 
off the motherboard—add to the ap- 
peal of its impressive showing on PC 
Labs’ benchmark tests. A VGA sys- 
tem with 2MB RAM, 70MB hard 
disk, and 3'/-inch floppy disk drive 
costs $7,498. Anadded benefit of 
this machine over IBM's PSi2 Mod- 
el 70s is that Tandy has left room for 
an internal 5'%s-inch floppy disk 
drive. 
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« Northgate Elegance 386/20 and 
Elegance 386/25 


Our last Editor’ s Clwice in the 
20-MHz category is the Northgate 
Elegance 386/20 from Northgate 
Computer Systemns—whose sturdy 
tower model, the Northgate Ele- 
gance 386/25, is a winner among 
the 25-MHz systems for its file- 
server potential. These machines 
sell for $4,024 and $4,624 respec- 
tively, with IMB RAM, 68MB hard 
disk, two floppy disk drives, and 
VGA monitor. These prices include 
high-quality components, superior 


Out of 104 
machines from 
58 vendors, we 

chose 10 that 

offer the most 
from a PC buy- 

er’s wish list. 





documentation, top-flight perform- 
ance, a grab bag of helpful utilities 
like the Super PC-Kwik disk manag- 
er and caching software, and other 
thoughtful measures. Another plus 
is that within the first year of pur- 
chase, Northgate will overuight- 
ship any replacement part without 
making you first ship back the defec- 
tive unit. 

Just one caveat: True to its na- 
ture as an innovator, Northgate 
continually upgrades its systems. 
Most changes should be for the bet- 
ter, but before you order you should 














+ Tandy 5000MC 
+ Zeos 386-16 and 386-20 


be sure to double-check the configu- 
ration. 

Also in the 25-MHz category is 
one company that pulls together all 
it's got to present a powerhouse ma- 
chine: Big Blue. Although one more 
expansion slot would improve it 
even more, IBM’ s Model 70-A21 
beats most of its competition in 
benchmark tests, thanks largely to 
64K of cache memory and a differ- 
ent motherboard than the 16- and 
20-MHz Model 70s use. As expect- 
ed, this MCA machine does not 
come cheap; the price is $12,195 for 
a VGA system with 2MB RAM, 
120MB hard disk, and 37-inch 

Sloppy disk drive. But it deserves 

special atiention—more than the 
Model 70-E61 and -121] and the 
Jloor-standing Model 80s do. 

Long after we finished our 
benchmark testing, we learned that 
IBM had temporarily stopped ship- 
ping its Model 70-A21 because of 
what the company claimed were en- 
gineering problems in the mother- 
board. Regardless of these difficul- 
ties, PC Magazine stands by its 
choice of the 70-A21 as a superior 
machine. We’ re confident that any 
changes made have been improve- 
ments—and whatever else one can 
say about IBM, it does not strand 
customers. 

Honorable mention goes to 
Everex Computer Systems for its 
Step 386/16, 386/20, and 386/25. 
All three systems use a proprietary 
BIOS; since reliable alternatives ex- 
ist from companies like Phoenix and 
Award, a proprietary BIOS not only 
differentiates the product line but 
adds uncertainty. 

With all these systems to choose 

Jrom, it s natural to look for corners 
to cut. Be careful, though, to avoid 





snipping in places you’ ll regret lat- 
er. For overall excellence and bang 
for the buck, we contend that a 20 
MEZ system is the best way to go. 
But if your needs take you into file 
servers, CADD, high-end graphics, 
software development, or artificial 
intelligence, consider a 25 MHz ma- 
chine instead. For about one-third 
more money, this will offer the per- 
formance necessary for specialized 
applications. (See the sidebar 
“Buying Smart: The Right System 
for Your Needs.’’) 

Keep in mind that every 386 ma- 
chine deserves a VGA or Super VGA 
monitor rather than an EGA. If 
you’ re cost-constrained, buy a 
monochrome VGA system rather 
than a Hercules-compatible system; 
monochrome VGA uses the same 
adapter as color, making for an easy 
upgrade later. And don’t short- 
change yourself on disk capacity. 
While a 386-16 can often get away 
with a 40MB ST-506 hard disk, with 
20- and 25-MHz systems it’ s best to 
consider a faster ESD] drive of 
90MB and up. 

A word on behalf of the 386s we 
didn’ t select for Editor’ s Choice. 
We at PC Magazine are the first to 
say that 386 technology represents 
the cutting edge of personal and 
workgroup computing. And un- 
doubtedly there’ s no clear demarca- 
tion between the winners and a doz- 
en runners-up. Not being chosen is 
no mark of shame; those we selected 
simply offer an outstanding combi- 
nation of factors that make for a top- 
quality machine. Among the uncho- 
sen are several models from large 
companies like Compaq, Hewlett- 
Packard, and Zenith—plus Ad- 
vanced Logic Research (ALR), 
which received PC Magazine's 
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Award for Technical Excellence last 
November. 

Compaq, the sales leader of 386- 
based computers, sells machines 
that are rugged, dependable high- 
performers. Nevertheless, these ma- 
chines achieved only average scores 
on our benchmark tests. They re- 
main expensive, both for standard 
configurations and for upgrades, 
and they offer no tower unit that can 
be used as a multidrive file server; 
instead you must buy an expansion 
box. With the ever-increasing num- 
ber of competent 386 vendors put- 
ting together top-notch computers 
for fewer dollars, it's getting tough- 
er and tougher to justify a high-end 
PC purchase. Still, no one ever got 
Jired for buying Compaq. 

ALR has come down a peg over 
time. Several units we tested over an 
extended period (and others we 
bought) exhibited quality-control 
problems—nothing that couldn’ t be 
fixed with more attention to detail on 
ALR’ part, but enough to raise eye- 
brows at PC Labs. 

With its Z-386/25, Zenith (a fa- 
vorite of the federal government) 
scored poorly in benchmark tests 
despite such enhancements as shad- 
ow RAM, 64K of cache memory, 
and the ability to set slot speeds indi- 
vidually. Its high-resolution flat 
screen monitor is gorgeous, but the 
computer's base configuration is 
pricey. 

Likewise, the Hewlett-Packard 
386 line exhibits quality workman- 
ship, performance, and dependabil- 
ity. But its top-dollar prices, which 
aren’ t discounted as heavily as 
Tandy’ s, kept the HPs from being 
selected for an Editor’ s Choice— 
this time. Keep an eye on this com- 
pany. 


From the publishers ef DIRECT ACCESS 


JUGGLE YOUR TSRs 
WITHOUT LOSING CONTROL. 


EXTRA" The innovative memory manager that 
gives you single keystroke access and control 
over all your TSRs. 


Using RAM resident programs {TSRs) ts 8 tough juggling act. One shp, one wrong keystroke, 
and they all come crashing down. Now you can get @ grip on up to 26 TSRs while 

your computer uses only the memory of the largest program Iplus 35K for EXTRAI. 

Free your valuable RAM for applications, save your programs to hard disk using 


extended or expanded memory end tame those memory-hungry TSRs with 
EXTRA. There's even 2 toll free “EXTRA Support” hotline 


aa ow a ew wa we we we 
SAVE $$$ ON POPULAR TSRs! TA 
Buy EXTRA now and receive valuable rebate c , , 
coupons for 5 popular TSRs. Norton Guides, PC Tools in 


Deluxe, Graph in-the-Box, InvestNow! and Pop Up 
DeskSet. : : 





For the name of the 
dealer nearest you, call: 


(800) 242-6368 


1621 Westgate Rosa, Eau Cieire, Wi 54703 
(715) 832-7575 FAX (715) 832-0700 


© 7900 Dens Testnange mapemnenat fax EXTRA 2 2 ymtomet wt Tote tore Corparetan 








lutroducing the CAT Reader OCR for Hand Seanners. 


Now there's an OCR for your PC that allows you fast, accurate conversion of 
scanned text for only $295.00. The CAT Reader is pre-trained, as well as fully trainable, 
to read virtually any font (monspaced, proportional, typeset). And can automatically 
pull split columnar scans into complete pages while reading text at 200 dpi. You can 
even mask out unwanted graphics. The CAT Reader supports Complete a 
PC, Logitech, Mrtsubishi, Niscan and more. To direct order, or for more sat 
information, call 214-631-6688 or Fax 214-631-4059 (Visa, M/C or ——s 

=e 


AmEx) A frisky OCR at a finicky price. 
Computer Aided Technology, Inc. 
7411 Hines Place, Suite 212, Dallas, Texas 75235 
CIRCLE 739 ON READER SERVICE CARD 


@ 80386 DESKTOP PCs 


BeAwCal, 


Zeos Intemational Ltd. 
530 Sth Ave. NW. # 1000 
St. Paul, MN 55112 

(800) 423-5891 

(612) 6334591 


FILE 





Zeos 386-16 

List Price: With IMB RAM, 1.2MB 5'4- 
inch Noppy dish drive, $1,945; with 65MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,598: with VGA monitor. $3,293; with 
2MB RAM, 40MB harddisk. $3,764. IMB 
RAM upgrade, $495; LISMB hard disk. 





Zeos 386-20 

List Price: With IMB RAM. 1.2MB 5% 
inch Noppy disk drive, $2,545; with 65MB. 
hard disk, monochrome monitor, DOS 3.3, 
$3,093: with VGA monnor, $3,788; with 
2MB RAM, $4,483. IMB RAM upgrade. 
$495; [SMB hard disk, $300; 6OMB tape 
backup. $398. 
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Zeos 386-25 } 
List Prices With IMB RAM, 1.2MB 5¥%- 
inch Noppy disk drive. tower case, $3,545, 
with 65MB hard disk, monochrome monitor. 
DOS 3.3, $4,093. with VGA monitor, 
$4.788; with 4MB RAM. |.2MB 54-inch 
and 1.44MB 31-inch floppy disk drives, 
$7,037. IMB RAM upgrade, $495; LISMB 4 
hard disk, $300; 60MB tape backup, $398. 
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In Short: The Zeos 386 line offers a full 
complement of eight expansion slots with 
room for three half-height media devices at 
| | very competitive pnces, The workhorse in 
| | this round-up, the Zeos 386-25, is a powerful 
| | and attractive machine that any user with tru- 
ly demanding performance requirements | 
| | can‘tafford to overlook. | 





ucts that Zeos should consider upgrading: 
the documentation. Since each system 
from Zeos is practically custom-built, this 
would be undeniably complicated. Zeos, 
however, claims to have just created its 
own systems documentation and should be 
shipping it soon. 

Overall, Zeos appears to have the stay- 
ing power and the proper balance in its 
product/pricing/technical and service ma- 
trix to compete successfully in this formi- 
dable market segment.—Stephen 
Lewiski and Philip J. LaRussa PC 
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Accounting Software 
So Sophisticated It Even 
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The simple truth is, the business of 
business is to grow. The sad truth is, 
most accounting 
software can’t handle 
that. Built-in 
obsolescence seems 
to be a standard 
feature. 

Which is one of the 

| most compelling 
reasons to consider the ACCPAC’ line. 
Because it is precisely that: a line. 
Asmooth, efficient path for expansion. 
Allowing you to transfer data when 
you trade up. 

The starting point is ACCPAC Easy, 
our primer. Offering “excellent audit trail 
features’ according to Software Digest. 

And here's where peu trade up to: 
our five module workhorse, BPI 
Accounting. PC World calls BPI “an 
outstanding value?’ 





Lets You Multiply 


As your business grows by leaps and bounds, 
move up to ACCPAC BPI® 





- _ _ 
PP Ren the most sophisticated breed 
of business is handled by ACCPAC* Plus, 








a 


Finally, our powerhouse, ACCPAC 
Plus offers predesigned, off-the-shelf 
solutions for a wide variety of 
businesses. Rated “best in its class” 
by /nfoWorld, Plus offers the ultimate 
in control. 

And we offer even more. 

Like significant rebates for the 
ACCPAC software you already own. 
And the stability and support that 
come from the world’s leading 
independent software company. 

Call 1-800-531-5236. In Canada 
call 1-800-663-6904. 

We'll tell you more about ACCPAC, 
our rebate program and what we can 
do for your business. Namely, help 
it grow. 


® 


. Saltwrare suporier by design. 


© 1989 Coniputer Associates International, Inc. 1240 McKay Dr, San jose, CA 95131 
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Craig Bruce—a mannequin dealer 
in. Oakland, California—is normally far too busy 
to spend hours ort his desktop publications. 








D- 
TEC 





Norma! people can't functian with their heads 
stuck ina manual, so we developed a publishing 
program that hardly needs ane. MANNEQUINS 





Normal people expect to see on 
paper what they saw on the screen, 
so we included Bitstream Font- 
ware™ and full WYSIWYG display. 





Normal people can be graphic designers but 
usually aren't, so we provided the features most 
people need, nat what they don't. 


Narmal people have higher standards than 
budgets. Our program earned the name Finesse” 
and casts anly $179. 


M4, Fach program 
SQ be 
comes witha » savings coupon 


for the Logitech Mause and ScanMan hand- 


held scanner. F ! N IF 


For your nearest Finesse dealer, call: 


dt. Gane a 







Ny. /~ 
_ In Califarnia: ‘pb? 

—— 800-552-8885 . 
In Europe: N AA 
++41-21-869-96-56 ? 

\ System requirements. IBM PC XT. AT or ; 

PS 2,640 RAM, hard disk, virtually ony 7 

. W pnnter Compatible with allgraphicsstand- From ordinary to spectacular. 
ards, ond mojor word processing and 
graphics programs. Every time. 


Fonhware sa trademark of Bitstream In. CIRCLE 182 ON READER SERVICE CARD 








Morgan Steenman & Tuininga 


October 27, 1996 
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CAN YOU SPOT 


THE $700 DIF 


One of the nearly identi- 
cal samples you see above was 
pines with the HP Laserjet 

ries II. The other is from the 
Mannesmann Tally* MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ- 
ence in the manufacturers’ 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HF accepts standard HP font 
cartridges, and lets you choose 
eptional memory upgrades from 
one to four megabytes. 







——— 


MT905 Specifications 


® Technology: scanning laser. 

@ Print Speed: 6-pages per minute. 

© Resolution: 300 x 300 dpi. 

= Emulations: HP Series-II. [optional 
emulations: Epson? IBM®* Proprinter, & 
Diablo 630.] 

@ Standard I/Os: Serial & parallel. 

= Memory: 512K. (upgrades: 1, 2, & 

4 megabytes.] 

= Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP. format, 6-resident fonts + 2 font 
cartridge slots. 

@ Paper Handling: 250-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 
and labels. 

@ Workload: 4,000 pages-per-month. 

@ Suggested Retail: $1,995. 
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A 


NCE? 


For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 





== and international sizes, plus up 


to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 


MANNESMANN 
TALLY 


1-800-843-1347 


Ext. 343 


Epson and IBM are registered trademarks. 
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MULTITASKING 
WITHOUT OS/2 


Both Microsoft Windows/386 and DESQview 386 give your 386 machine multitasking 
capabilities with today’s DOS applications. Here’ s how to optimize their performance. 


omeday we may all be able to take 
S advantage of the multitasking capa- 

bilities of OS/2—but work can’t al- 
ways wait for someday. That’s why 
Microsoft Windows/386 and DESQview 
386 are so popular today. 

Either of these programs can provide 
your 80386-based PC with an advanced 
multitasking operating environment that 
lets you switch instantly between the DOS 
applications you already have and know. 
Working with simple, on-screen instruc- 
tions, you can quickly tum your machine 
into a number of ‘‘virtual’’ machines, each 
of which can simultaneously run a stand- 
ard DOS program. 

You can get either DESQview "386 or 
Windows/386 running in only a few min- 
utes, but with a little extra tinkering and a 
little customization, you can unleash even 
more power from these already powerful 
environments. This installment of PC Lab 
Notes will show you how you can optimize 
memory usage, automate everyday rou- 
tines, and even improve their speed. To 
help you decide which program is best for 
you, we'll start by looking at how each 
works and then consider ways to maximize 
their performance. 


MEMORY MANAGEMENT Before se- 
lecting either program, you should make 
sure that you have enough and the right 
kind of memory. Although both DESQ- 
view 386 and Windows/386 will work with 
less, you won’t be happy with their per- 
formance unless you have at least 2 mega- 
bytes of RAM in your system. Four or 
more is better still. The kind of extra mem- 


ory you add will have a dramatic effect on | eration of the 8088 microprocessor used by 


the performance you get from these operat- 
ing environments. 

Both DESQview 386 and Windows/386 
are designed to use both conventional and 
extended memory. Conventional memory 
is the 640K that's normally used by DOS 
programs. It’s sometimes called real or 
real-mode memory because that is the op- 
erating mode that 80286 and 80386 micro- 
processors use when they emulate the op- 








PC LAB NOTES 
Tips on optimizing memory usage and 
automating everyday routines. 
UTILITIES 

SETUP lets you tell your printer 
exactly how to print a file. 
ENVIRONMENTS 

Anexplanation of IBM’s technical 





documentation for OS/2 1.1. . 
POWER PROGRAMMING 
Writing programs that access memory 
above the normal DOS 1MB barrier. 
SPREADSHEET CLINIC 

Protect /-2-3 worksheets; determine 
the median in a range of values. 
USER-TO-USER 

Delete files with confidence; an easy 
method for recovering files. 

POWER USER 

Underline and boldface WordPerfect 
text; find style sheets in Word. 
CONNECTIVITY CLINIC 
Information on data switches; a PC 
LAN Labs free T-shirt offer. 
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PCs, XTs, and PS/2 Models 25 and 30. 

Extended memory is memory that can- 
not be addressed by 8088 microproces- 
sors. It’s sometimes referred to as protect- 
ed-mode memory because 80286 and 
80386 microprocessors use this memory 
area when they are operating in their pro- 
tected mode. 

Neither DESQview 386 nor Win- 
dows/386 want, use, or even expect to find 
any expanded memory in your system. In- 
stead, both programs emulate the EMS 
(expanded memory specification) them- 
selves, turning extended memory into ex- 
panded memory both for their own use and 
for the use of programs designed to take 
advantage of it. How the two programs al- 
locate the available memory resources is 
detailed in Figures | and 2. 

In Windows/386, the facilities for con- 
verting extended memory into expanded 
memory are built into the program itself 
and work automatically whenever you 
load it. Windows/386 will co-reside with 
other expanded memory systems (such as 
an Intel Above Board and its software driv- 
er), but if any such expanded memory is 
installed in your system when Win- 
dows/386 is loaded, the multitasking envi- 
ronment will completely ignore it. In prac- 
tical terms, this means that if you run Win- 
dows/386 part of the day and want to 
provide expanded memory to applications 
outside that environment, you can install 
and access EMS as you normally would. 
However, any separately controlled EMS 
memory will not be available to Win- 
dows/386. 
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| p 5 Microsoft Windows/386 Memory Map 



















Logical memory Physical memory 


1024K 


EMS for 
application 


Application 
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Application 
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Application 
; 1 


OK 
Note: Actual memory 
areas need not be 
contiguous because 
of the 80386 memory 
mapping facilities. 





Figure 1: /n the Windows/386 memory scheme, physical memory that's shared by all virtual 
mochines is called ‘'global memory,”’ of which only about 60K is required from the host computer 
system. However, each virtual machine running under Windows/386 loses a corresponding 60K 
JSrom the 640K addressing range available to the applications running within it. The balance of the 
RAM in the system is divided among virtual machines according to the parameters in the .PIF file 
associated with each machine. Of the memory assigned to a given machine, called ‘‘per instance’ 
memory by Microsoft, only a few kilobytes are used for system overhead. The rest is available for 
running applications. Windows/386 can dynamically allocate any part of memory for any 
purpose, so the memory used by the various virtual machines cannot be readily distinguished. 
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DESQview 386 presents a different sit- 
uation. The program is actually made up of 
two separate products: DESQview 2.2, 
which will run on nearly any system, and 
its extraordinary memory manager, 
QEMM-386, which taps the specific fea- 
tures of the 80386 microprocessor to give 
DESQview more memory to romp in. One 
of QEMM-386’s jobs is to create EMS 4.0 
memory for use by DESQview and by your 
applications. 

Unlike Windows/386, however, 
QEMM-386 does not get along with other 
expanded memory drivers, and trying to 
use Q9EMM-386 together with the software 
driver that accompanied your expanded 
memory board may cause your system to 
crash. If you need to run /-2-3 with large, 
expanded-memory-only spreadsheets, you 
can do so simply by running /-2-3 under 
DESOQview 386. 

Alternatively, you can switch the mem- 
ory on your EMS board to extended mem- 
ory and let Q0EMM-386 turn it into expand- 
ed memory. Because the QEMM-386 
driver will provide EMS support even 
when your multitasker isn’t loaded, a pro- 
gram like /-2-3 will still be able to exploit 
EMS memory from DOS. 

When you add memory to your system 
for either Windows/386 or DESQview, the 
best choice is always fast 32-bit RAM. In 
most cases, that means adding the propri- 
etary RAM expansion boards sold by the 
maker of your computer. 

Unfortunately, proprietary RAM mem- 
ory boards are usually the most expensive 
kind to add. That's not because the chips 
are 32 bits wide (actually, nearly all per- 
sonal computer memory is made from the 
same kind of 8-bit memory chips), but be- 
cause no clear standard has been estab- 
lished for 32-bit memory boards. Conse- 
quently the boards for Compaq, Tandy, 
IBM, AST, and other 386-based PCs are 
not interchangeable. Low volume and a 
controlled market make for higher prices. 
Your long-term upgrade option is some- 
thing to keep in mind when choosing a 386 
PC brand. 

If you already have an EMS board, you 
can generally use it to enhance your system 
and give either DESQview 386 or Win- 
dows/386 more working room. What you 
must do, however, is set up the board to 
give you extended memory, not expanded 
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PC The DESQview Memory Map 


The DOS programs are actually loaded into physical 
memory located above 1MB (1,024K). The virtual 
machines are then mapped into the area below 640K 
when the program code is running. DOS can then 
see any of the areas. The DOS arae is mapped from 
the same physical location into the same logical 
location in each virtual machine. DESQview mekes 
sure that DOS is not active in more than one program 
at a time, and thet any information required to be 
specitic to that program is saved end restored from 
the DESOQview data areas. 


Other memory 
availeble for EMS 


— 
DOS exte nded 
Program D @ The EGA/VGA graphics area is a 64K RAM 
_ S00K-15,360K — : window Into 256K memory on the board. Graphics 
programs bank-switch "planes" into this area and 
then update the bits for a particuler color. 


@ This is the area for text display. Usually there is 
only one monitor. If so, then the 32K unused erea is 
used to store part of DV.EXE. The XDV.COM 
program breaks up the DV.EXE file into pieces end 
puts them into these disjoint areas. 


@ Thie area may have other ROMs and could be 
configured differently; this is just an example. The 
DOS buffers and network shell were placed here 
using QEMM-386's LOADHI feature. Other TSRs 
could be in this area as long as enough space is free. 
Tha DV.EXE partis placed into this area by 
SDV.COM., it is usuelly 40K to 60K in size. 


© The EMS page frame is for the use of programs 
thet use expanded mamory. In addition, about 32K of 
DV.EXE is stored here by XDV.COM. 


@ This address renge is the first 64K of extended 
memory. It is accessed by turning off the A20 wrap in 
the computer's hardware. Thus a segment starting at 
FFFEh can access almost 64K of contiguous 
memory. This is a very touchy area, end only those 
extremely familier with its restrictions should try to 


Application program area eccess it. 


560K-580K Pee 
bo regan s @ This is e program that may be huge in siza, 


several megabytes if needed (such as Paradox 386 
or IBM's Interleaf). It is designed and linked with a 
DOS extender that supports the Quarterdeck/Pher 
Lap Virtual Control Program Interface (VCPI). It has e 
small (about 150K) area that must be mapped below 
640K. The rest is ectuelly above 1,024K in e lerge, 
contiguous area. The DOS extended aree controls 
moving in and out of reel mode. Sevaral such large 
programs may be loaded. 





Figure 2: As with other 80386 memory managers, DESQview maps each virtual machine, which may use physical memory in the extended addressing 
range, into the DOS 640K addressing range during the time-slice that machine is executing. While the code used by each machine is loaded above 
DOS, DESQview keeps only one copy of DOS in memory so that physical memory is not wasted on redundant copies of the operating system. In the 
latest versions of DESQview, the operating code for the environment is executed in high memory, freeing up more of the 640K DOS range for use by 
applications. Extended memory can be used for application code as well as for expanded memory that can be shared among all virtual machines. 
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INCREASE YOUR NETworx PROFITS 


With a MULTIUSER accounting software package from Cougar Mountain. 
No more lost data, no more corrupt files. Cougar Mountain’s Act 2 
Accounting software guarantees data integrity with a true record and file 
locking feature. Proven reliable in thousands of locations over the last seven 
years, Act 2 offers you security and integrity in a multi-user environment. 


Without it, your running a risk. 


Cougar Mountain’s Act 2 offers you a multiuser environment at a price that 
beats the competition. For thousands of dollars less you get the quality and 
many of the features of the big-buck accounting packages. And we don’t 


cut comers. 


We support the following networks: Novell Advanced Netware - 2.0, 2.0a, 
2.1, 2.11, 2.12, ELS, ELS Ul, SFT, IBM Baseband, Token Ring, AT&T Starlan, 


Network OS, LANtastic, Concurrent DOS 6.x, PCMOS 2.10, Grapevine, TOPS. 


Value, Flexibility, Power, Security, Performance & Price 


COMPARE & SAVE 


Lookup Windows throughout 


General Features 


Mult-user with record and file lock 

“LOOKUP” Windows throughout. 

Menu driven with 2 heip references. 

Multi company and report generator. 

Sample data files inctuded. 

Complete audit trarl 

All modules can post to multiple profit centers 

Fully integrated with single source entry. 

Date sensitive user-defined fiscal calendar. 

User defined finanaal reports. 

User can design checks, invoices, statements & W-2s. 

User defined chart of accounts, account numbers & 
stock numbers up to 15 alphanumencs. 


General Ledger 


Allows for mu ledgers. 
Uniimited mutti-levet accounts for departmentalized 
reporung 


Allows recurnng journal entnes 
User can process transactions 2 penods into next year 
Allows budgeting. 


Accounts Receivable 


Open invoice and/or balance forward. 


g accounts recervable 
eet are since thane: 
Allows unapplied credit memos. 

Up to 5 user-defined aging penods 

Mailing iabets and reports with 7 different sorts. 


Inventory 


Supports UFO, FIFO, weighted averages and 
standard cost. 

Supports markup, margin or list. 

Allows up to 4 places to right of decimal for unit 
cost and price 


Sales Invoicing 


Supports service or product oriented businesses. 
User-defined tax tables including mutnple sales taxes. 
Prints packing slips. 

Prints invoices. 

Alerts user to customer exceeding credit limit. 

Sales history reports. 

Automatic updating of inventory daily. 

Allows return credit memos. 


Accounts Payable 
Can post up to 200 general ledger expense accounts 
per invoice. 


Prints checks. 

Automabcally prepares payments. 

Supports partial and handwritten checks. 
Processes credit and debit memos. 

Computes discounts and records discounts taken. 


Payroll 


Generates automatic payroll 
Provides up to 8 user-defined rates. 
Allows post facto payroll 


Benefits and deductions are catculated on fixed 
amounts. 

Hourly amounts, percentage of gross or vanable. 

Allows additions to gross which may be taxable, 
nontaxable or partially taxed 

Handles 401K and cafetena. 

All tax tables easily updated by the user. 

Handles payroll draws, per diem pay, contract and 
piece work, hourly and salary. 

Handles up accounting 

Prints checks and W-2s. 


Hardware Requirements 


1BM PC* or compatible HARD DISK REQUIRED. 


General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 

Order Entry 

Payroll 





MULTIUSER ACCOUNTING 
FOR MS DOS & PC DOS 





ALL 6 MODULES 
ONLY 


$999 950 


+ $11.50 Shipping & Handling 


UNCONDITIONAL 30-DAY 
MONEY BACK GUARANTEE 
on all products bought directly from 


COUGAR MOUNTAIN SOFTWARE. 
Product must be retumed in resalable 
Condition. 15% restocking fee applicable. 
(From date of invoice). 





TO ORDER CALL 


(800) 344-2540 
8:00 - 5:00 MST 
Monday-Friday 


COUGAR 


MOUNTAIN 
S-O-F+T+W-A-R-E. 


2609 Kootenai, Box 6886 
Boise, Idaho 83707 
208-344-2540 


XENIX* & O0S2 Versions Also Avaliable. Call For information. 


TRADEMARKS. Novell Netware - Novell, inc., IBM, - international Business Machines, 
Software Link, Network O% - CBIS, Inc. 


Grapevine - Computer 
CIRCLE 194 ON READER SERVICE CARD 


Starian - American Tei & Tet; LANtastic - 
inc. - TOPS - 


Artisoft. Inc; Concurrent DOS - Digital Research, inc; PCMOS 
Microsystems, Inc. 
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memory. Any memory on the board that | interrupts have lower priority than the oth- 


you configure as expanded is likely to be 


| with your EMS board will explain how to 
set the DIP switches (or its other configu- 
ration options) to yield nothing but extend- 
ed memory. 

Note that some EMS boards provide 
configurations that allow you to defeat 
some of the base memory of your system 
to take advantage of the greater bank- 
switching ability of EMS 4.0 memory. 
Don’t select this option if it is offered. Not 
only will such a strategy not help, it will 
actually steal memory from your applica- 
tions. Just configure your system for the 
maximum possible DOS memory. 

Because nearly all AT-style memory 
boards use a 16-bit bus interface, this add- 
in memory won’t work as fast as the 32-bit 
base memory of your 80386-based sys- 
tem. Because these operating environ- 
ments start allocating memory with the 
conventional DOS memory area first and 
then take memory from the extended ad- 
dressing range, the first program or two 
you load will generally run fastest. Thus 
you should always load your most impor- 
tant application first if you're using a 16- 
bit memory board. 

In most cases, you won’t be able to use 
8-bit expanded memory boards that were 
designed to add EMS to PCs and XTs. 
Such boards usually don’t offer you the op- 
tion of using them in an extended memory 
configuration. Even if they did, however, 
you wouldn’t want to use them in a multi- 
tasking 386 operating environment. They 
would impose so many wait states that 
your system’s performance would be un- 
endurably slow. 


MOUSE PRIORITIES Curiously 
enough, the interrupt that you assign to 
your mouse when you set it up will affect 
how smoothly other programs will operate 
with DESQview 386 or Windows/386. If 
you have a bus mouse, you're best off as- 
signing it to use interrupt 5 (which is set up 
via a jumper). A serial mouse is best run 
via interrupt 4, which is what you select 
when you assign the mouse to use COM1. 
(Although this scheme may seem to defy 
logic, COM2, which you will then use for 
your modem, has a higher priority than 
COMI because it uses interrupt 3.) These 





| ers that are available, putting the mouse 
wasted. The instruction manual provided | 


further down the line when demands are 
made on system resources. 
The reason for giving the mouse a low 


priority is that many mouse drivers have a | 


tendency to lock system interrupts for inor- 


dinately long periods. This can cause prob- | 


lems for devices that use interrupts with 
lesser priority. For instance, if your mouse 


has a higher priority than your serial port | 
| of your customary pop-up utilities into its 





= Both DESOQview 386 
and Windows/386 take 
away a lot of the attraction 
of TSRs. After all, if you 
can pop anything up 
instantly, why settle for 
tiny, limited applications? 


and you’ re engaged in high-speed commu- 
nications, you may lose characters when 
the mouse locks the interrupts. Giving the 
mouse the lower priority will reduce such 
problems. 


TAMING TSRs Both DESQview 386 
and Windows/386 take away a lot of the at- 
traction of TSR programs. After all, if you 
can pop anything up instantly, why settle 
for tiny, limited applications? Still, people 
like to work with the utilities they’ve be- 
come familiar with, and habit might lead 
you to load your TSR programs as you al- 
ways have, before starting the multitask- 
ing environment. 

That’s not a good idea for a couple of 
reasons. For one thing, strange conflicts 
are likely to crash your system at odd 
times. In addition, loading utilities before 
the new operating environment will reduce 
the memory available to each and every 
virtual machine the environment creates. 

Remember, even when running under a 
multitasking environment with more than 
IMB installed, your normal DOS pro- 





grams still see only the normal DOS envi- 
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ronment, with its 640K addressing limit. 
Applications, active terminate-and-stay- 
resident (TSR) programs, and device driv- 
ers must all share this limited address 
range. Instead of having 600K available to 
programs within a virtual machine, a 
heavy load of TSR utilities could cut the 
potential down to 300K or less—no matter 
how much memory you have physically 
installed in your system. 

The best technique, then, is to load each 


own virtual machine and leave it popped 
up. Then simply use the facilities of the op- 
erating environment to switch to that virtu- 
al machine whenever you need the TSR. 
By taking advantage of the facilities made 
available by the multitasking environment 
in this way, you can squeeze a bit more 
useful space from the megabyte of real- 
mode addressing range, making more 
memory available for every virtual ma- 
chine that you run. 

The considerations that have been dis- 
cussed so far apply both to DESQview 386 


| and to Windows/386. Now let’s tum to 


some specific advice for each of the two 
environments, beginning with the DESQ- 
view 386 program. 


OPTIMIZINGQEMM QEMM-386 isa 
device driver, which means it must be 
loaded through your system’s CON- 
FIG.SYS file. When you’re through with 
the QEMM-386 modifications that I'll ex- 
plain below, your CONFIG.SYS file will 
probably look something like this: 

DEVICE=VDISK.SYS 

DEVICE=QEMM.SYS RAM ROM I=F006-F7FF 

DEVICE=LOADHI.SYS ANSI.SYS 


BUFFERS=2 
FILES=43 


While it’s best to load disk drivers (such 
as those that give you extra hard-disk parti- 
tions) before QEMM, the line beginning 
DEVICE=QEMM .SYS should be near the 
top of the CONFIG.SYS file. The most 
important consideration in loading QEMM 
is that it should run before any programs 
that may use expanded memory, such as 
disk caches or print spoolers. Since 
QEMM creates the expanded memory that 
these programs will use, obviously it must 
be set up first. 

As shown above, you will want to in- 
clude the word RAM on the DEVICE 
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=QEMM. SYS line. This instruction causes 
QEMM-386 to map extended memory into 
all the available places above the normal 
DOS area in the real addressing range of 
your microprocessor, making it available 
to DOS-based real-mode programs. In ef- 
fect, this memory becomes available for 
loading device drivers and TSR programs 
outside of the DOS 640K memory area. 
(Such real-mode memory outside the nor- 
mal DOS area is often called high memory 
because it represents the high end of the 
real-mode addressing range.) 

Some computer systems have unused 
gaps in the real addressing range above the 
DOS 640K that even QEMM-386 can’t 
find by itself. By specifying these gaps on 
the DEVICE=QENMM . SYS line, in some 
systems you can recover 48K or more of 
extra real-mode memory space that 
QEMM-386 would otherwise miss. 

For example, if you have a Compaq 
Deskpro 386 with an EGA video board, 
simply including the command I=E400- 
EFFF onthe QEMM.SYS line will free up 
about 48K of space for RAM. If your 
Compaq 386 has a VGA board, using the 
command I=E600-EFFF will give you 
an extra 40K. 

With many system boards, you can re- 
instate the area that IBM reserves for its 
ROM-based Cassette BASIC language in- 
terpreter by including the instruction 
I=F000-F7FF shown above. Most non- 
IBM computers otherwise allow this ad- 
dress range to lie fallow. Even with a PS/2 
Model 70 or 80 you can recover this area if 
you don’t ever plan to use interpreted BA- 
SIC. By making use of this option, you 
will add an extra 32K to high-memory 
space for drivers and TSR programs. 

To take advantage of such otherwise- 
wasted areas of real-mode memory, 
DESQview 386 includes two special load- 
er programs: LOADHI.SYS, which 
moves ordinary DOS device drivers into 
high memory; and LOADHI.COM, which 
does the same for TSRs. To use LOAD- 
HI.SYS, instead of loading device drivers 
directly through the CONFIG.SYS com- 
mand DEVICE=driver name, you in- 
stead specify 

DEVICE=LOADHI.SYS driver name 


This will put the driver into high memory, 
as illustrated in the CONFIG.SYS file 


PRODUCTIVITY 


above, with the ANSI.SYS terminal emu- 
lator. 

By using the LOADHI.SYS loader to 
move device drivers out of the normal 
DOS 640K addressing range, you’! have 
more memory for executing programs in 
all the virtual machines you use under 
DESQview. You can use LOADHI.SYS 
repeatedly for as many drivers as you nor- 
mally load. 

Because most device drivers are small 





s To move TSR programs 
into high memory, you 
simply add the command 
LOADHI before any line 
in your AUTOEXEC 
BAT file that loads a 
TSR program. 


(except for some used by networks), 
you’re unlikely to run out of room for them 
above DOS. But you may discover that 





some of the device drivers that you nor- 
mally use won't work when loaded into 
high memory. Unfortunately, the only 
way to find out what works and what won’t 
is by trial-and-error testing. Thus, you'll 
want to convert your DEVICE= into DE- 
VICE=LOADHI . SYS entries one at a 
time, rebooting your system after each 
change. 

When setting up QEMM-386, you'll 
also want to change the BUFFERS = line in 
your CONFIG.SYS file. As a memory 
manager, QEMM-386 sets up its own disk 
buffers, so you don’t have to waste memo- 
ry space on those created by DOS—even if 
the applications you intend to run recom- 
mend that you put a specific BUF- | 
FERS=xx line in your CONFIG.SYS file. 
Make your CONFIG.SYS entry BUFF- 
ERS =2 instead of some larger number. 

On the other hand, don’t skimp on the 
number that follows FILES= when updat- 








ing your CONFIG.SYS file. This number 
tells DOS how many file handles to have | 
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ready. This specification determines how 
many files DOS can juggle at the same 
time, and it costs very little memory to pro- 
vide for additional handles. You may even 
want to increase this number to allow you 
to have more files open at the same time; 
40 or 50 is probably about right. 
QEMM-386 gives you one further op- 
tion for your CONFIG.SYS file. Adding 


|} the word ROM on the DEVICE= 


QEMM.SYS line, as shown above, will 


| cause QEMM-386 to copy the code in your 


machine’s BIOS routines from ROM into 
faster RAM memory, then map this fast 
RAM into the address range formerly used 
by the ROM. This technique, sometimes 
called shadowing ROM, is built into the 
hardware of many (but not all) 80386- 
based computers. QEMM-386 simply du- 
plicates the process in software. If your 
80386 computer already has a ROM shad- 
owing option built in, you should use that 
instead of the QEMM-386 option. If it 
does not, QEMM’s ROM option will 
speed up the operation and display of near- 
ly everything that you do with your com- 
puter. Note that some machines allocate a 
full 384K for shadow ROM. In this case, 
disabling the built-in shadow ROM and 
using QEMM-386 will be beneficial be- 
cause QEMM-386 will use up much less 
than 384K. 


PROGRAMS IN HIGH MEMORY 
While device drivers are the province of 
your CONFIG.SYS file, loading TSR pro- 
grams into real memory beyond the 640K 
DOS barrier requires a bit of tinkering with 
your AUTOEXEC. BAT file. For this pur- 
pose, DESQview 386 provides a program 
loader called LOADHI.COM. This pro- 
gram works like the device loader LOAD- 
HI.SYS, but instead puts TSR programs 
into high memory. To move TSR pro- 
grams into high memory, you simply add 
the command LOADHI before any line in 
your AUTOEXEC.BAT file that loads a 
TSR program. If, for example, you load 
SideKick from your DOS directory with 
the AUTOEXEC. BAT entry 


\pos\skK 


you should change it to 
LOADHI \pOS\SK. 


LOADHLCOM will put as many pro- 





The Only 
Keyboard That 
Guarantees Faster 
Typing Speed 

and Greater 
Productivity... 


“tt (@ computer system) won't accept a 
Northgata xeyboard, | won't buy it ..on 
asu iva 1-10 point scale of mush 
to well-defined feedback, | would rate 


the Compaq rd a8 a1, an IBM 
keyboard as an Bi Oe a Northgats 
102 keyboard as 
Se to 
Andrew Seyboic's Outlook on 
Professional Computing 
ue va ot ibe Omniteyi02 is as 
ing to get to tha 
ate clandard wh hout hawing tha real 
ving —Densld FR Willett 
PC Computng 


“Run, scramble, hustia, bustle, get 
urseit onto tha phona and order this 
. Don't settia for anything 
lees (Northgata’a) new CT 
rd coes right | 
would not purchasa any othar 
keyboard Period” 


| Mecdy Leweod 
Microtrnes, Nov 1988 


Here's why: OmniKey puts the keys where 
trained fingers expect to find them. The F 
Keys are on the left—far easier to hit 
Control or Alt the way most people learned 
and hands down the most logical format. 
The ESC key is next to #i on the top row, 
CTRE is next to A with SHIFT and ALT keys 
stacked below—just where they belong. 


OmniKey/102’s Click/Tactile touch has been 
hailed as superior even to the IBM key- 
board. it's crisp, tactile and much less noisy. 
Weighing in at about five pounds, the 
OmniKey/i02 has a solid steel base and 


Stay. No sliding around as with other 
keyboards! 

And at $99.00 with a 10-day money-back 
unconditional refund policy, you can't 
make a mistake when you order OmniKey. 
A three-year UNCONDITIONAL WAR- 
RANTY (anything breaks, we fix it Free) 
further secures your investment. 

Every month, thousands of keyboard 
users discard those mushy bargains that 
come with most systems—clones and big 
name brands as well— and buy OmniKey. 


ACTUAL SIZE 
20% x Tle 


Simply... 
the Finest! 
OMNIKEY/102 


ati Omnikey/02...is ihe keyboard 


—Jehn C. Dvorak 
PC Magazine, Dec. 13. 1988 


Atihough most computers come 
equipped with soma sort of keyboerd, 
should replace it immediataly with 
lorthgata'a Omni 02 it has the 
best feel, touch and of 
keyboard we know, period” 
—Saity & Daniel Gretta 
The Robb Report, Feb, 1989 


“\ 12 function keys on tha left where 
God intanded them. revolutionary 


replacement keyboard .. 
peepee and tactile teedback 
of the original IBM keyboard . A viable 
alternairva to IBM's own model 
durable, well-des: ned, sensibia and 


has just the right —Garry Ray 
PC Week 


rubberized legs so it sits on your desk to 
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ee ee eee ee erry 


Phone Northgate now..we'll 


a" have your Omnikey on its way 


OmniKey is compatible 
with: Most PC, XT, AT and 

386 IBM Compatibles 
including Compaq, AST. 
Everex and most Zenith 

Models. IBM PS/2, Dell, 

AT&T 6300 require 

adapters at extra cost. 


in just a few days. 


UNQUESTIONABLY THE BEST 


YOU'VE EVER SPENT FOR 
COMPUTER EQUIPMENT! 





NORTHGATE 
COMPUTER 
SYSTEMS, INC. 


13895 Industrial Park Blvd., Suite 110 
Plymouth, Minnesota 5544] 


Phone Toll Free 1-800-526-2446 


HOURS Mon-Fri 8am-7pm, Sat. 9am-2pm CST 


=e) 


Hes Shp oy Oma orderist 1 

use it for lOdays and 
neon ee en tentin eee 
cost refund J agree to pay for freght 
‘both ways. 


Compatibility Notes: Requires stan- 
dard An ra connector as on 
most Il ivdard computers and 


een 
Northgate will accept COD and 


pur 
chase orders from irom creaiienoreny 
buyers for quantities totaling $500 00 


“ater For quantity prices 
our corporate headquarters 612- 
553-0734 
FAX orders to 612-553-1695. 
“SHIPPING. Allow 5 days for order 
‘before shipment. There- 
after shipments can be 


very 
it Air add $25 Wea 
Day Air add $12 00 ca 


Pai 
Coprrates 1908 Moringa 
Coded ran td Some fa seat 


Name ___ —_ 
Company 
Ship to (Address) 
City __ 

Phone _ = 
Computer Grand & Type 


QTY ITEM SHIPPING TOTAL 


“TOTAL OF ORDER 





Prepaid amount enclosed $s 

Please charge to my [ Visa ) MasterCard 

Cerd No, _ Expires __ 

Signeture of Cardholder 

(My signature euthorizes @ cherge to my pocount 
the above 


merchandise prior to shipping 
initiate processing of my order) 
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| fy—until it runs out of high-memory 





| DESQview can’t figure out what’s in these 


| from your using this driver. 
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grams into high memory as you speci- 


space. If insufficient high memory is avail- 
able to load a TSR, LOADHI.COM will 
issue an error message and simply load the 
program into normal DOS memory with- 
out further ado. If the error message both- 
ers you, you can just eliminate that final 
annoying LOADHI entry. 

Of course, before LOADHI.COM (or 
LOADHI.SYS) will work, you'll need to 
have the high memory available, so don’t 
forget to enter the RAM parameter on the 
DEVICE=QEMM. SYS line in your CON- 
FIG.SYS file. You'll also need to be sure 
that LOADHI.COM is located in the | 
logged directory (usually the root directo- 
ry) or in a directory specified by a previ- 
ously defined PATH statement so that 
DOS can find it. 


SELECT DRIVERS CAREFULLY 
When you use a mouse with DESQview 
and you have your choice of mouse drivers 
to use, always use the Microsoft mouse 
driver. This driver has built-in features that 
help DESQview handle your computer's 
video system. Selecting this driver is espe- | 
cially important if you have an EGA dis- 
play adapter board because some EGA | 
registers cannot be read. Consequently | 





registers to display images properly when 
shifting screens. The Microsoft mouse 
driver tracks such changes, however, so 
DESQview can indirectly determine the | 
proper settings of the various EGA regis- | 
ters. Microsoft Word particularly benefits | 


FINALSTEPS Once you have your sys- | 
tem set up to take best advantage of DESQ- | 
view, you must make sure that you run the | 
right version of the program. On the distri- 

bution disk, two variants of DESQview are 

included, DV.EXE and XDV.EXE. The 

former loads DESQview into normal DOS | 
memory; the latter puts most of the DESQ- | 
view code into the 80386-based comput- 
er’s extended memory. Only a few 80386 
computers are unable to use the XDV pro- 
gram, and by using the XDV version 
you'll free up an additional 140K of space | 
for your DOS applications. You will be } 
able to avoid confusion by copying only 

XDV.EXE to your hard disk and then re- | 


| 
| 
j 
] 
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naming it to DV.EXE. 

Microsoft recently announced a new 
driver, HIMEM.SYS, that allows Win- 
dows/286, Version 2.10, to take advantage 


of this same extended memory area. If you | 


plan to run Windowsi286 under DESQview 
386, make sure that Windows/286 is con- 
figured not to use HIMEM.SYS and the 
memory area. 


To configure DESQview 386 and | 


match it to your installed software, in most 
cases you'll want to use DESQview's own 





= Windows/386 does 

not allow you as much 
flexibility as DESQview. 
The philosophy is that 
most users want to be 
bothered by as few details 
as possible. 


automatic setup program. These proce- 
dures will search through all your disks 


and their directories for all the applications | 
| that DESQview knows how to work with 


and set up DESQview to match them. All 
of the programs that the installation proce- 
dure notes are fully compatible with 
DESQview and are generally set up opti- 
mally. With a few exceptions, you won't 
want to tinker with these factory settings. 
After you’ ve started using the program, 
however, you may want to do a little fine- 
tuning with DESQview’s Advanced Op- 
tions menu. For example, you can some- 


times get substantially better floppy disk | 
| your CONFIG.SYS file alone when mov- 
| ing up to Windows/386. The only excep- 
0. On most 80386-based systems (the only | 
exceptions I’ve found involve some net- | 


performance by changing the preset value 
of 2 in the ‘‘DOS Buffer for EMS”’ field to 


works or a SCSI hard disk drive), this 
change will give extra zip to floppy disk 
operations. The default DESQview setting 
buffers the data on its way to and from 
your floppy disk. While this guards against 
overwriting memory used in Direct Mem- 


ory Access (DMA) operations, I’ve found | 


| that Q0EMM-386 itself manages memory 
| and prevents possible DMA conflicts quite 
| adequately, so the buffers aren’t normally 
| needed. Eliminating the buffers speeds up 
floppy-disk operations and will also save 
you a couple of kilobytes of RAM. 

One default setting nearly everyone 
feels compelled to tinker with in the Ad- 
vanced Options menu is the entry for 
““Task Processing Time.’’ The settings 
| here determine how many system clock 
ticks (each about 0.055 second long) are 
devoted in turn to the foreground and back- 

ground programs. The DESQview defaults 
| assign 9 ticks for foreground programs and 
3 for background. While that’s optimal for 
8088-based systems, 80386 computers 
generally run more smoothly if you assign 
| 4 ticks to foreground applications and 2 to 
those in the background. 
When you add new programs to DESQ- 
view’s repertoire by invoking its “‘Add a 
program”? Option, it’s especially important 
to include the full pathname and filename, 
including the .EXE or .COM extension. 
Otherwise, DESQview will load a copy of 
COMMAND.COM every time it runs the 
program. That steals about 4K from the 
memory available to the program within its 
virtual machine. Simply by being abso- 
lutely specific about the way you indicate 
your programs, you can save kilobytes in 
every virtual machine. 


SETTING UP WINDOWS/386__ Unlike 
DESQview 386, customizing Win- 
dows/386 requires little fiddling with your 
COMFIG.SYS file. One reason for this is 
that EMS simulation is built into Win- 
| dows/386’s code, so you don’t need to 
load a special device driver to get EMS 
memory. Another is that Windows/386 
does not allow you to shoehom drivers and 
TSR programs into high memory. 

Thus, you'll normally want to leave 





tion is if you normally use a disk caching 
program to improve the performance of 
your hard disk. Eliminating any aftermar- 
ket disk cache (or one that came with your 
computer) and substituting instead the 
SMARTDRIVE.SYS software included 
with Windows/386 will yield an important 
benefit. SMARTDRIVE was specifically 
designed to work cooperatively with Win- 











PC Creating a .PIF File 


Program Perameters: Enter here any 


program options and switches and any files 
the application should normally load on start- 
up. Essentially, this is the command-line tail. 
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Progrem Titie: The Dialog Box 
entry to identify the program. 


regran Information Editor 


Program Hane: 


Program [itle: 


Program Pereneter a: 
Initiel Siveetery: 


Fuii Screen: Running graphics 
applications in full screen mode 
will substantially accelerate 
system pertormance. 


Nenory Seqarrenentss 


Progrem Switoh 
Sereen Esehengsa 


S Desired 
CO fackorouna 


@ Toat 


Text © Sreohios/Text 


Llees Window 


Exciusive: Exclusive applications 
prevent other programs from running 
in the background behind them, and 
also shut themselves down when 
switched to the background. 


Figure 3: The PIFEDIT utility included with Windows/386 facilitates entering the information the program needs to know about each of the 


Close Window on Exit: Choose 
this to eliminate open windows 
that display only a DOS prompt 
when you exit an application. 





applications that are to be run under it, such as how much memory to allocate for the application, 


dows/386 so that memory can be allocated 
dynamically. Windows/386 can thus auto- 
matically draw memory away from 
SMARTDRIVE and give it to your appli- 
cations as needed. Such sharing is not 
available with other disk caches. 

The Windows/386 installation proce- 
dure will automatically make the correct 
entry in your CONFIG.SYS file when you 
specify that you want to use SMART- 
DRIVE. Moreover, running SMART- 
DRIVE is not mandatory: Windows/386 
will function with other disk caches. 

When setting up Windows/386, one 
point to note is that some applications try 
to steal all the EMS memory available in 
your system. If you try running another 
EMS application after one of these memo- 
ry hogs, there won't be any EMS left for 
the new program! This may be the cause of 


OQ Braphlee/Multiele 


Text: Choosing this for EGA/VGA | 
programs will consume up to 
256K of physical memory (for 
each virtual machine). 





KB Required (52): This amount of 
memory must be free in your system 
tor the application to load. 


initiel Directory: Tells 
Windows/386 where an 
application's data files are 
located. 


KB Desired (52): If more than 
the minimum amount of RAM is 
free, this number of bytes will 

be given to the application, For - 
optimum memory usage, keep it 
as small as possible consistent 
with use ot the program. 





your problem if you encounter mysterious- 
ly disappearing EMS after you run an ap- 
plication. You can avoid such difficulties 
by loading the offending program into 
Windows/386 last. 


OPTIMIZING WINDOWS/386 By de- 
sign, Windows/386 does not allow you as 
much flexibility in customization as does 
DESQview. The philosophy underlying 
the program is that most users want to be 
bothered by as few details as possible. 
Consequently, Windows/386 doesn’t al- 
low you to tinker with time-slicing or 
memory allocation. However, several 
tricks can still help you get more from Win- 
dows/386, 

For instance, if you want top perform- 
ance, avoid running a graphics applica- 
tions in the background or in a window. 
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Windows/386 cannot directly access the 
memory used by EGA or VGA graphic 
images, so it must do some fancy footwork 
to shuffle the bytes between foreground 
and background applications every time 
the display changes. That eats up a lot of 
microprocessor time. When a graphic ap- 
plication runs full-screen, however, no 
shuffling is needed, and the whole system 
runs faster. 

Although Windows/386 allows you to 
execute .COM and .EXE files directly, it’s 
best to set up .PIF (Program Information 
File) files for the applications that you run 
most often. The best way to set up these 
files is with the PIFEDIT program sup- 
plied with 386, as shown in Figure 3. If it 
lacks @ .PIF file, Windows/386 assigns a 
full 640K to each virtual machine that you 
set up. That can waste a lot of memory if 








Not just another power trip. 


The IBM PS/2 Model 70 386 with Micro Channel. 


A desktop system with 386 power, loaded with memory, racing through complex applications at 
up to 25 MHz, is where the Personal System/2° Model 70 386 begins. 

What it offers you beyond its sheer power, is where it begins to make a difference. 

The Model 70 386 features Micro Channel, a 32-bit 
bus created to take full advantage of 386 technology. 

Micro Channel is designed for multitasking and multiprocessing. 
It allows the PS/2° to operate several intelligent processors and 
subsystems simultaneously. So you can do several jobs at once and 
still get truly balanced performance. 

With the Model 70 386, complex spreadsheets go faster 
than ever. So do sophisticated graphics. Even networking is no 
sweat. And Micro Channel ensures a platform for future applica- 
| tions, such as imaging and advanced communications. 

Supt eeoes By combining Very Large-Scale Integration, advanced 
Surface Mount Technology and built-in features, PS/2s deliver state-of-the-art reliability and design 
sophistication. The Model 70 386 runs most current DOS applications and is ideal for the new 
OS/2" applications. 

Here, then, is a system that recognizes your need for power today, and helps protect your 
investment for years into the future. All at a price you'd expect to pay for 386 machines with “‘yesterday’s” 
bus architecture. 

For a demonstration of the PS/2 Model 70 386, see your nearest ]BM Authorized Dealer or IBM 
marketing representative. Cal] 1 800 IBM-2468, ext. 119 for a dealer near you. 

It'll be well worth the trip. 











IBM, Personal System/2 and PS/2 are registered trademarks ot 18M Corporation O5/2 Micro Channel ang AIX are trademarks of 8M Corporation 8M Corp 1989 
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your application doesn’t need that much 
RAM. The .PIF file lets you set up the 
amount of memory Windows/386 will al- 
locate to the program. 

The display mode you choose for your 
applications in their .PIF files can also 
have a dramatic effect on memory usage. 
Specifically, if you indicate that you want 
to make graphic screen exchanges and 
you’re using an EGA or VGA display, 
Windows/386 will reserve a full 256K of 
RAM as a display buffer in the virtual ma- 
chine associated with that application. 
That’s a huge waste if you’re only going to 
use the text mode of an application; for in- 
stance, if you never use the graphics por- 
tion of Lotus 1-2-3. By choosing text-only 
for screen exchanges, you'll save nearly 
all of that RAM for use by other applica- 
tions. 

At least to a limited extent, .PIF files 
also let you modify the way Windows/386 
divides its time among applications. Nor- 
mally, Windows/386 allocates two-thirds 
of its time to the foreground applications 
and one-third to all the applications execut- 
ing in the background. If you assign a pro- 
gram the exclusive attribute in its . PIF file, 
that application will take all your system’s 
time and shut down background applica- 
tions while it’s in the foreground window. 
And when it is shifted to a background 
window, the exclusive application will 


stop executing. 


There are other options you may want 
to set to your personal specifications that 
are controlled by the WIN. INI configura- 
tion file. This file is normally stored in the 
same directory as Windows/386. You can 
edit WIN. INI with any text editor that cre- 
ates ASCII files, including the program’s 
own Notebook editor. 

Settings in WIN. INI determine to some 
extent how Windows/386 deals with ex- 
panded memory. Normally, Windows/386 
tuns in EMS memory and, by default, re- 
serves a block of 640K for its own use. 
You can alter both of these arrangements 
to yield more memory for DOS upplica- 
uons. 

If you don’t plan on running any specif- 
1c Windows/386 applications and \. ant to 
use the environment simply to switch be- 
tween your DOS programs, you can trim 
the memory assigned to Windows/386 
down to 384K (or so) with the window- 
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memsize option in WIN. INI. It’s listed un- 
der the subheading [win386}. 

To prevent Windows/386 from using 
EMS memory, just start the program using 
its undocumented command-line option 
/N. The option follows the WIN386 com- 
mand and precedes the name of any appli- 
cation that you want to start running under 





= Normally Windows/386 
runs in EMS memory and 
reserves a block of 640K 
for its own use. You can 
alter these arrangements 
to yield more memory for 
DOS applications. 


Windows/386. For example, to start Win- 
dows/386 outside EMS and minning the 
Ami word processor, your command line 
would be 


WIN386 /N AMI 


The /N option is also handy when you 
are troubleshooting Windows/386. If your 
system locks up the first time you try to 
load the program—particularly when you 
have a network adapter in your compu- 
ter—try loading Windows/386 with the /N 
option. If it then works, you’ve discovered 
a conflict between the EMS drivers inside 
Windows/386 and other software in your 
system. Not only have you identified the 
problem, but also you can use Win- 
dows/386 in this mode until you get a fix. 
(Some network suppliers have bug-fixes 
that correct such problems. Check with 
your vendor or with the technical support 
people for your network.) 

In setting up your WIN.INI file, you 
should be aware that some peripherals use 
memory areas that you don’t know about 
and that Windows/386 may not discover 
for itself. IBM Token-Ring adapters and 
the 8514/A display adapter, for example, 








have such reserved memory areas. If you 
have either of these devices in your sys- | 
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tem, you can prevent conflicts—which 

might confuse displays or crash your sys- 

tem—simply by including the line 
emmexc lude=B9990-B4FFF 


in the {win386] section of WIN. INI. 

Another modification you might want 
to make if your computer is connected to a 
network is to defeat the print spooler built 
into Windows/386. The setting of the 
spooler is stored in WIN.INI under the 
heading [386] and is On by default. The 
only time this choice is not desirable is 
when your network has its own print 
spooler. You don’t normally need more 
than one spooler in a system, so just 
change this option to Off. 

Another option in WIN. INI allows you 
to print anything you want to a file instead 
of to your printer. For instance, you may 
need a PostScript file to send to a type sup- 
plier or to use with one of the new Post- 
Script interpreters that work with non- 
PostScript printers. To give yourself this 
option, simply include a filename with the 
extension .PRN followed by an equals 
sign, under the [ports] heading of WIN 
-INI. That filename will thereafter appear 
as one of the printer choices shown in the 
Windows/386 Connections dialog box. 

WIN. INI also allows you to specify a 
default set of applications to load each time 
you start Windows/386. To have Win- 
dows/386 come up with an application 
running in its foreground window, specify 
either the name of the program or the name 
of its .PIF file after the run= option under 
the [386] heading in WIN.INI. Using the 
load= option, you can specify as many 
programs as you like (or will fit into the 
memory of your system) to load into the 
background of Windows/386. Although 
neither run= nor load= lets you specify 
any command-line options (such as files to 
immediately load for editing when the 
window opens), you can indicate these in 
the . PIF file assigned to each program. 

The Windows/386 environment pro- 
vides you with a ‘‘panic button’’ to press 
when an application crashes. Hit Alt- 
Spacebar, and you’ll get the system menu. 
Choose the bottom selection, Settings, and 
you’ ll get another dialog box, where you'll 
find a special option labeled ‘‘terminate.’’ 


| Choosing that will close the ill-behaving 


active window and, in most cases, will re- 











trieve your machine-gone-awry. After in- 
voking the terminate option, you'll still 
have to pick up the pieces of the broken 
window (CHKDSK /F will collect any or- 
phan clusters that may be left scattered 
across your disk), but you probably won’t 
have to reboot your computer and lose 
your other ongoing work. 

If you plan on using your mouse only 
with the Windows/386 menu control sys- 
tem or with applications written for it, you 
don’t have to load your mouse driver at all. 
Support for most mice is built into Win- 
dows/386. You merely need to specify the 
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memory for each individual Windows/386 
application. If you run multiple Windows- 
specific applications under Windows/386, 
however, the system starts swapping code 
to disk when the 640K limit is reached. 


type of mouse that you have during the | 


Windows/386 setup procedure. 

On the other hand, if you plan on using 
a mouse with standard DOS applica- 
tions—like Microsoft Word or a non-Win- 
dows/386 drawing or CAD pro- 
gram—you'll still have to load your mouse 
driver when you use Windows/386. Note, 
however, that if only one or two of the 
many applications that you want to run use 
amouse, you should load the mouse driver 
within the virtual machine of the program 
that requires mouse support. That way the 
mouse driver won’t steal memory space 
from applications that can’t use it. 

This strategy applies only when your 
mouse driver is available in both .SYS and 
.COM file forms, as is Microsoft’s own 
mouse driver. If your mouse driver is 
available only in .SYS form, you'll have to 
load it through your system’s CON- 
FIG.SYS file, in which case it will be 
available to all applications that run on 
your computer. 


WHEN TO USE BOTH The array of 
choices for using these two 386 environ- 
ments can be bewildering. While they 
open up many new possibilities, you'll 
find there are limits to this new power. 

For instance, you might want to multi- 
task Windows-specific applications and in- 
stall drivers in high memory. If you install 
QEMM-386 to use its RAM facility, how- 
ever, Windows/386 won't mun, since only 
one DOS program can manage protected- 
mode programs. The solution in this case 
may be to run Windows/286 (the non-386 
version) sessions under DESQview 386. 
You won’t be able to use the Windows/386 
clipboard to transfer data between applica- 
tions this way, but you'll enjoy plenty of 





Use the above as guidelines, but don’t 
get frustrated when you find incompatible | 
programs. If you’re eager to multitask 
without OS/2, you’ll have to experi- 
ment. PC 


RECOOPERATE AND ENHANCE 
YOUR XT INVESTMENT 


TURN IT INTO A 286 PC 


TRANSPLANT 


IN 48 HOURS 


¢ ¢ e 
e¢ 6} eo 
 ¢ ¢ 


EXPERT CONVERSION 


BURN-IN TESTING 


FREE EVALUATION 


Don't sink thousands of doilars into a new 286 PC when SEFCO's Technical 
Experts will evaluate, and upgrade your XT to e powerful 80286 computer for 
a fraction of the cost. We can do for you what we've done for many satisfied 


FORTUNE 500 companies. 


TODAY’S QUALITY SOLUTION FOR YOUR COMPUTING FUTURE 


° KEEP COST DOWN BY USING VIRTUALLY ALL OF YOUR EXISTING COMPONENTS. 
¢ TRUE 16-BIT DESIGN GIVES YOU EXPANSION SLOTS FOR TODAY'S MOST 


ADVANCED HARDWARE. 


© 100% 80286 COMPATIBILITY WITH ADVANCED SOFTWARE LIKE OS/2, UNIX, AND 


WINDOWS 286. 


*® BLAZING 12 OR 16 MEGAHERTZ PERFORMANCE WILL MAXIMIZE YOUR 


PRODUCTIVITY. 


® TAX DEDUCTABLE BECAUSE THIS IS CONSIDERED EQUIPMENT MAINTENANCE. 


FOR AS LITTLE AS $350.00 
WHY WAIT FOR THAT NEW 286 PC? 


RISK FREE PURCHASE 


SE nm! a! @ \ 
Lf’ UGS 
SUCCESS BY DESIGN 
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100% MONEY BACK GUARANTEE 
FREE EVALUATION AND ESTIMATE 

1 YEAR WARANTEE PARTS AND LABOR 
FORTUNE 500 REFERENCES 

FRIENDLY CUSTOMER SUPPORT TEAM 


CALL US TOOAY FOR MORE OETAILS 


1-(800)777-1288 


IN CA. 


(818)888-8880 
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Notice: Never Before in Computer History Has a 


Buying Opportunity Like This Been Offered... Look At All You Get! 
Take your Pick. x Features Unmatched Anywhere... 


> Ga ae © One or two Mbyte of RAM 
] M 65Mbyte 28MS hard drive 
© One 1.2Mbyte and 1.44Mbyte 


floppy drive 


® Two serial, one parallel port 
“4 20MHz/1 MB RAM : Famed Omak 
{ ® Famed OmniKey/102 keyboard 


(pick of the pros) 


@ 14” MonoGraphics flat screen 
OR amber or white monitor 
® Performance-enhancing software 


© MS-DOS 4.01/GWBasic (full 












A REAL 32-bit 386-—NOT AN SX! manuals) 
warranty wi 
Same Price » Same Configuration i gue raaaite Lie Bien! 







3% All are COMPLETE SYSTEMS re or (freight paid by 
with 68MB 28MS Drive. 
$ 14" Graphics Monitor, —_ “¢ : 
OmnikKey and MS-DOS 4.01 


Price as of March 15, 1989 


“5 286/ 16 OR 
the readers of Computer 286/ yXe) oR 


Shopper, the world’s largest 


computer magazine, voted - b tole) | 16 
Northgate Computers "Best Buy” 

of all products advertised in the 
magazine and ‘Best Buy” for its Your Choice 
80386 computer system. 


No money down ¢ 3 years+ to pay 
¢ Low monthly payments 

¢ Unlimited funds available! 
Works just like your VISA or 
MasterCard, Or... 

Northgate has a flexible lease 
plan suited to your needs, 
With up to five years terms, if 
cash conservation is your 
concern, ask about leasing 
your system with Northgate. 
PHONE NORTHGATE NOW... 


NORTHGATE 
PROUDLY ANNOUNCES 


Sorbus 


A Bell Atiantic™ Company 


NATIONWIDE INDEPENDENT 
COMPUTER SERVICE 

is now included at no extra cost 
to the owner—with every 
NORTHGATE COMPUTER SYSTEM 





The decision is up to YOU... 


¢ Superb 80286/16MHz with 2MB of RAM 
¢ Blazing Fast New 286/20 System 

¢ True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing landmark price! 








NORTHGATE'S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and IMB usable RAM. 
Doesn't waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it’s hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-bit SX systems to true 32-bit 
386 Computing Power. ners a 
pee computer with 68 of 

‘AST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq's SX.) 

Which one is best for you? Either 
way you'll get Northgate's industry- 
leading pertormance, quality, 


pe decline and warranty. As 
with all Northgate systems, 

these three feature 800,000 Bytes 
Per Second ten elated to 
three times faster than Dell, 

IBM, Compaq. 

All systems give you IMB RAM 
eae ble to IGMB; Microscience's 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes—BOTH 
1.2 and 1.44 floppy drives; our 
exclusive OmniKey/102 keyboard; 
high resolution 14” flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We'll build your Northgate Your 
Way and you will be amazed at our 
“No Baloney”’ pricing. 


If One of These is Not For You...Ask about Northgate’s 286/12 that 
was awarded PC Magazine's *‘Editor’s Choice” (1/31/89). Or Northgate’s 


386/20, top of the line! 


Phone Now...Let No 


rthgate begin 


building your computers...Today! 


800-548-1993 


HOURS: Monday through Friday 7 a.m. - 8 pm. CST 
NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 p.m. CST 
Canadian Toll Free Order Hotline: 800-338-8383 


TERMS: VISA, MC, Credit Card, Pre-Payment (allow 2 weeks for personal checks to clear}. Wire Transfer, 
and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FO.B. 


Minneapolis, MN. 


For corporate, government and institutional sales in Texas, Louisiana and Oklahoma. call (512) 343-7591. 
Prices and epectfications subject to change without notice. Northgate reserves the right to substitute campunents of equal or greater quality or performance. 


All Heme subject to availability. 





Hard drive options available from 
40 MB SCSI for $300.00 to 640 MB 
ESDI at $3,800.00. Prices include 
drive and ESDI, SCSI or RLL con- 


troller. Video options e from 
14" VGA mono for $395 to 16" VGA 
color for $1149, including video 
card. Call Northgate now for com- 
plete details. 


™ 


NORTHGATE 
COMPUTER 
SYSTEMS, INC: 





13895 Industrial Park Blvd., Suite 110, 
Piymouth. MN 55441 
From Foreign Countries catt: 
Corporate Headquarters (612) 553-0111 « FAX (612) 553-1695 


it Will Forever Change 
The Way You View 
Your Existin 
Software And Data! 


Neer a as 
oe ce 


Here’s What The 


mare 2 Now that you've heard what 
Critics Are Saying the critics are saying about 
About ViewLink... ViewLink ... imagine how much 


more efficiently you could work 
if all of your files were organ- 
ized according to the way you 
use them. And not limited by 
their DOS directory or subdirec- 
tory structures. 

Think of how much quicker 
you could get things done if 
you could load both the file 
you want to work with and its 
program at the same time— 
with a single keystroke. 






“The most significant new 
product of the late DOS era ... a 
visionary solution — a beacon of 
good sense and productivity.” 
Jeff Angus, INFOWORLD 
—Feb. 6, '89 


“In a computer market that's 
overflowing with “me-too” 
products, ViewLink is 
potentially one of the most 
important products to appear in © 


the past year.” Visualize how much more 
BYTEWEER Jan. 30, ’89 effective you could be if you 

gan could search an entire hard disk for related files—and 
“ViewLink provides a welcome new way of managing group them together automatically. 
applications.” That's the powerful idea behind ViewLink. A new 
Jimmy Guterman, PC WEEK —Jan. 30, '89 easy-to-use method in connecting you with your soft- 
A ‘ ee A ‘ ware and data. It works with over 50 of today's most 
Helter 5 Pence oar an idea that's long pope coe aaa And a oy a? 

' rom Traveling Software, the people who brought you 

Don Crabb, CHICAGO-SUN TIMES-Feb. 19, '89 LapLink and DeskLink. 
“ViewLink performs the type of service users should Available at your local computer store today. 
expect of their operating system...” For more information about ViewLink, call 1-800-343- 
Jeffrey Tarter, SOFT* LETTER 8080 or in Washington state 206-483-8088. 


Traveling GsSoftware 





18702 North Creek Parkway « Bothell, WA 98011 
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PRINTER CONTROL: 


PRODUCTIVITY 


THE EASY WAY 


This easier, more flexible upgrade of our popular SETUP utility lets you tell your printer 
exactly how to print a file—and you never have to leave your application. 


sideways with compressed type 

once took a special software pro- 
gram for a dot matrix printer. Now a laser 
printer can do it by itself—provided you 
can find a way to transmit an escape se- 
quence such as 


Pi a Lotus 1-2-3 spreadsheet 


<ESC>"&1li02e5 .647c66F"<ESC>"&k2S" 


before sending the file to the printer. 

In the June 24, 1986, issue of PC Mag- 
azine, SETUP.COM gave users of the 
popular Epson RX/FX series dot matrix 
printers a way to invoke many of its cryptic 
control codes from within an application. 
However, modifying SETUP to send other 
escape sequences required some familiar- 
ity with either a macro assembler or with 
DEBUG.COM. 

SETUP2 is a highly customizable ver- 
sion of SETUP that reflects the need to 
keep up with advancing hardware and to 
grow as your printing needs become more 
sophisticated. It lets you create your own 
printer menus and control code sequences 
with ease, using only a standard ASCII 
text editor or word processor. Just as easi- 
ly, you can modify those menus when you 
change printers or decide to squeeze more 
out of your old one. While the original 
SETUP was limited to one printer menu 
with ten configuration options, SETUP2 
permits as many as memory will hold. 
Should you need to send a one-time escape 
sequence you didn’t build into your default 
printer menu, SETUP2 lets you key in text 
and control codes on-screen and output 
them directly to your printer. 

As always, the easiest way to get a copy 


of SETUP.COM is to download it directly 
from PC MagNet, as explained in the ac- 
companying sidebar ‘“SETUP2 by Mo- 
dem.’’ The alternative is to create the 
.COM file either from the SETUP2.ASM 
source code or from SETUP2.BAS, both 
of which are listed here and are also avail- 
able via PC MagNet. SETUP2.BAS will 
automatically create SETUP2.COM when 
you run it once in BASIC. To create SET- 
UP2.COM from its source code, you must 
use a macro assembler (IBM or Microsoft, 
Version 2 or later) and the commands: 

MASM SETUP2; 

LINK SETUP2; 

EXE2BIN SETUP2 SETUP2.COM 
Then delete the .OBJ and .EXE files that 
were created en route. 


USING SETUP? Like its progenitor, the 
SETUP2 program is a RAM-resident utili- 
ty that sits quietly in the background and 
waits for you to press the keys that pop it 





= SETUP2 lets you create 
your own printer menus 
and control code 
sequences with ease, 
using only a standard 
ASCII text editor. 
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up. Its complete syntax is 
SETUP2 [d:][path](filename] | 

[/¢ codes} | [/uU] 
where filename is the name of a Printer 
Make File (Ill simply call this a PMF file 
hereafter) that contains your printer menu 
and control codes, as discussed below. 
Once it is loaded—normally through your 
AUTOEXEC.BAT file—you can unin- 
stall SETUP from memory by invoking it 
with the /U option, provided no subse- 
quently loaded TSRs stand in the way. If 
you simply want to send a string of text or 
control codes from the command line 
without making SETUP2 RAM-resident, 
the /C codes option will let you do so. This 
feature is particularly useful when using 
SETUP? in batch files. 

You can also use the /C option simply 
to take SETUP2 for a quick test drive. At 
the DOS command prompt enter the first 
line below if you have an Epson-compati- 
ble dot matrix printer, or enter the second 
line if you have a Hewlett-Packard Laser- 
Jet or compatible: 

SETUP2 /C 15,"Printer Test",13,16 

SETUP2 /C 27,"&k2S", "Printer Test", 

13,18,27,"610H" 

Your printer should print the text ‘‘Printer 
Test’ in compressed type. The /C com- 
mand line switch instructs SETUP2 to 
transmit the codes and text that follow to 
the printer after converting any numbers 
typed outside quotation marks into their bi- 
nary equivalents. In the sample line above, 
the printer is first set to compressed mode, 
then text and a terminating carriage re- 
turn/hine feed pair are transmitted. (In the 
case of the LaserJet, a page eject command 


@ UTILITIES 


PRODUCTIVITY 


Code Sequences with PMF Files 


PC Defining Printer Menus and Control 


The menu window title—the 
first iine in the PMF fie. 


The menu text and corresponding 
controi code sequences are processed 
and assigned to a function key in the 
menu window according to their order in 
the PMF fiie. 


Any number of menu iines, and therefore 
page numbers, may be used as iong as 
the PMF fiie is iess than 64K. (Note that 
the controi codes are not dispiayed.) 
Page 3 
Page 2 
Page 1 





Figure 1: This illustrates the general format of a SETUP2 Printer Make File (PMF ). The first ten lines of the PMF file will appear on page I, the 
second ten on page 2, and so on, until every line contained in the PMF file is displayed within the menu window. Note that the menu text and control 
code fields ona given line must be separated by a semicolon (see Figure B in the sidebar ‘‘Customizing SETUP2 for Epson Dot Matrix Printers and 
HP LaserJets’’). In addition, comment lines may be inserted anywhere inthe file for documentation purposes. Such lines are identified by entering a 
pound sign (#) in column 1, Everything ona line after the pound sign is ignored by SETUP2’s processing routines. 


is also sent.) If your printer is off-line, 
powered off, or otherwise not ready to re- 
ceive data, SETUP2 will respond with the 
message ‘‘Printer not ready.”’ 

SETUP? interprets either double or sin- 
gle quotes to mean that the text they en- 
close is to be treated literally. Numeric en- 
tries may be separated by commas, spaces, 
or tabs and are not case-sensitive. Num- 
bers are normally entered in decimal, but 
they may alternatively be entered in hexa- 
decimal format by preceding them with an 
x or Ox (the C-language style). The Epson 
control code sequence shown above, for 
example, could have been entered as either 
of the following lines: 


SETUP2 /C 9x9F,"Printer Test",8x8D,9x8A 
SETUP2 /C xf ‘Printer Test‘ xd xa 


If you make a mistake typing a code string, 
SETUP2 will notify you with the error 


message ‘‘Invalid code string.”’ 

When you run SETUP2 without the /C 
option, it becomes RAM-resident. The de- 
fault hotkey is the Ctrl-Right Shift key 
combination, which pops up SETUP2’s 
printer menu window. Pressing the Esc 
key closes the window and retums you to 
the program you temporarily interrupted. 

If SETUP? is installed without provid- 
ing it with a PMF filename, Ctrl-Right 
Shift will bring up an empty window, of 
course, but even from this you can see how 
the menu will work. At the top of the win- 
dow is a blank line that will hold the name 
of your printer (or any other text you'd like 
to enter there, such as your name) once 
you’ve configured the program. Below it 
are ten blank lines with function-key labels 
FI] through F10 on the left. Below that is a 
highlighted input bar. 

If you now press the Slash key (/), a 
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cursor will appear in the input bar. Here 
you can enter text and control codes to 
send output directly to the printer just as 
you did previously from the command 
line, using the /C option. You can enter up 
to 100 characters in the input bar. As you 
do, the text will scroll to the left. The Enter 
key ends text input and transmits the 
codes; the Esc key aborts the input process 
without sending anything to the printer. 
Again, if the codes you type contain er- 
rors, SETUP2 will beep, display the mes- 
sage ‘‘Error: Invalid entry’’ on the line be- 
neath the input bar, and give you a chance 
to go back and edit the entry. If the codes 
are valid but the printer isn’t ready, SET- 
UP2 responds in a similar manner with the 
message ‘‘Error: Printer not ready.”’ And 
if the transmission succeeds, the cursor 
will disappear and you’ ll be placed back in 
the menu area. 





CUSTOMIZED MENUS The PMF file 
is the mechanism SETUP? uses for custom 
configuration of its menus and control 
codes. Figure 1 shows the structure of the 
PMF file format graphically; ‘‘Customiz- 
ing SETUP2 for Epson Dot Matrix Print- 
ers and HP LaserJets’’ provides sample 
PMF listings for Epson-standard dot ma- 
trix printers and for HP LaserJets. 


ee (a 


A PMF file is nothing more than an AS- 
CII listing of the menus you want to see 
when you pop up the window, together 
with the control codes that correspond to 
them. PMF files can be created with any 
ASCII program editor or text editor or any 
word processor that will save files in ge- 
neric ASCII format. In the absence of any- 
thing better, EDLIN will suffice. Better 


yet, try TED, the tiny text editor published 
in this column in the November 15, 1988, 
issue. If you use WordPerfect as an editor, 
on the other hand, don’t save a PMF file as 
you would a normal word processing file. 
Instead, use the Text In/Out menu (ac- 
cessed with Ctrl-F5) to write it out as a 
DOS text file. 

The first line in a PMF file will appear 


CUSTOMIZING SETUP2 FOR EPSON DOT MATRIX 
PRINTERS AND HP LASERJETS 


simple ASCII text editor is all it 
takes to configure SETUP2. Two 
sample PMF files—one for Epson RX 
and FX series dot matrix printers, the 
other for HP LaserJet printers—are given 
in Figures A and B to start you off. 
Note the use of comment lines to en- 


Epson-compatible command sets. If you 
have an FX model rather than an RX, 
you might want to add an NLQ/draft op- 
tion to switch easily from draft mode to 
near-letter-quality mode and back. Most 
of the entries in this file will work with 
Epson MX series and IBM dot matrix 


hance readability and to separate pages of | -printers as well. 


menu text. The text of each menu line 
ends with a semicolon. For appearance 
sake, the control codes that follow are 
left-aligned with tabs and spaces. SET- 
UP2 ignores the space between semico- 
lons and the start of the control codes. 
The first sample PMF file provides 
two full pages of menus for printers with 


¥ SS SSS SS SSS SSSSESSLE28S2 So SoS 6262222222255 =°o=2=>===— 
# Epson RX/FX-8@ Printer Make File 

# Copyright (c) 1989 Ziff communications Co. 
# 


EPSON RX/FX-88 PRINTER 
Compressed Mode On; 
Compressed Mode Off; 


The second PMF file is designed for 
Hewlett-Packard LaserJet printers and 
compatibles. As this example illustrates, 
you don’t have to make the number of 
menu entries an exact multiple of 10; 
SETUP? simply pads unused lines on the 
final page with blanks. 

The control code combinations shown 


here represent only a few of the many 
possibilities provided by HP’s Printer 
Command Language. The Spreadsheet 
menu selection on the second page illus- 
trates how a number of unrelated codes 
can be combined for a single purpose: in 
this case, to prepare a LaserJet to print 
spreadsheet data in compressed land- 
scape format. The remaining menu en- 
tries on the second page control typeface 
selection. If desired, you could combine 
control codes for typeface, stroke 
weight, pitch, spacing, and other ele- 
ments that factor into font selection to 
build a series of complete font selection 
menus.—Jeff Prosise 


F 3 SSS SSS SS Sl 5252562555555 55555555555 S555 S>=>= 
# HP LaserJet Printer Make File 
# Copyright (c) 1989 Ziff Communications Co. 


¥ SSISeSSSsSSSSSSSessssSe SS SESS SSSSSSSSeeR8sSse=u 


HEWLETT-PACKARD LASERJET 


Portrait Mode; 
Landscape Mode; 


Expanded Mode On; 
Expanded Mode Off; 
Emphasized Mode On; 
Emphasized Mode off; 
Double-Strike On; 
Double-Strike off; 
Miniature Mode On; 
Miniature Mode Off; 


Elite Mode On; 

Elite Mode off; 

Skip Perforation On; 
skip Perforation Off; 
1/8" Line Spacing; 
7/72" Line Spacing; 
1/6" Line Spacing; 
Line Feed; 


’ "wl ww 
27, "wo" 
27,"E" 
27,°F" 
27,"G" 
27,"H" 
15,27,83,0,27,65,6 
18,27,84,27,58 


10 Pitch; 


Figure A: The menu entries and codes shown above give the most- 
Srequently needed control sequences for Epson dot matrix printers. 


27, "&180" 
27,"&110" 


27, °&kOS" 


27,"&k4s" 
27,"&k2s" 
27," (8-3B" 
27,"(s8B" 
27,"(83B" 


27," (80T" 
27,"(s1T" 
27,"(82T" 
27,"(83T" 
27," (84T" 
27," (s5T" 
27,"(86T" 
27, "&Lio2e5 .647c66F", 27, "&k25" 


Figure B: Your LaserJet has a more complete list of the codes provided 
by Hewlett-Packard’ s Programming Control Language. 








“We need Accounting Software 
we ll never outgrow.” 





“You need Macola. Here’s why.” 


Choosing the right accounting software 
can be a complicated process. And 

due to the time and money invested, 
this decision should be made only 
once—regardless of how much your 
business grows. 


There are plenty of reasons why you'll 
never outgrow Macola Accounting 
Software. Here's just five, 


rvy7y Reason 1: Flexible and 
/) Powerful. In the words of 
PC Magazine, Macola Account- 
E! ing Software “is at the top 
of its class...a flexible, powerful 
system that is well suited to many 
different businesses.’ 


Reason 2: Fourteen Integrated 
Packages. It’s modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 


Accounting General Ledger— 
Accounts Receivabie—Accounts Pay- 
able—Payroll—assets/Depreciation 
Distribution Inventory Manage- 


ment—Customer Order Processing 
—Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling— 
Shop Fioor Control—Job Costing 
—Standard Product Routing 


That's not all. There's a Report Writer 
that allows customized reporting 

and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 


Reason 3: The best 

multi-user LAN 

compatibility. No 

other software can match 
Macola’s 15 years of maturity in mini 
and micro Local Area Network (LAN) 
environments. Today, Macola is the 
most advanced accounting software for 
LANs. That's why Macola earned LAN 
Magazine's “Product of the Year” honor 
... for the second year in a row, 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL...for maximum speed and 
data integrity. Source code is available. 
IBM has ilcensed Micro Focus COBOL 


as Its SAA standard for the new PS/2 
and OS/2. 


Reason 5: Comprehensive 
Support. Toll-free 800-line support 
is available from Macola. Or, utilize 
Macola's nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 


These are just five reasons why you'll 
never outgrow Macola Accounting 
Software. For more reasons, more 
detailed information, “live” demon- 
stration packages and an authorized 
reseller in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


CIRCLE 263 ON READER SERVICE CARD 


ps /s/c/o/. [sf 


SMOrF T WAR E 
333 E. Center St. 

PO, Box 485 

Marion, Ohio 43301-0485 

614/382-5999 


Accounting Software 
You ll Never Outgrow. 


IBM, PS/2, OS/2 are registered trademarks of IBM. Micro Focus is a registered trademark of Micro Focus Corp. PC Magazine is a publication of Ziff Davis Communications Co. 
LAN Magazine is a publication of Telcom Library, Inc. Macola Is a registered trademark of Macola, Inc. 


SeeDOSrun. 





fag tre rh as ee 
makes runs your favorite programs 
You need the Norton Commander, routines at a heystroke. 





Remember your last 15 commands? View your dBASE® I or Il data Another keystroke shows Lotus” 
Our Command History does. without having to run dBASE. fre rk 
Tahe your pick and run them again. It’s as clase as a keystoke. out running 1-2-3 or Symphony. 


See DOS run like you've never seen it before. Like patie tania 
other DOS enhancement shell. See version 2.0 of the Norton Commander? 
InfoWorld saw it and said it “stands out as the best on the market...a near- 
product...recommended for all DOS users, regardless of expertise” 
new Norton ‘Commander combines the functions of a hard disk manager 
with all the features you need to support and enhance the DOS command 
line. Yet it's flexible enough to get out of your way when you don’t need to 
see it. See your dealer right away. And see 


how fast DOS can run. Peter Noerten- a 
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;get cursor information 


3 SETUP 2.9 ellows text and control codes to he sent directly to @ printer 
# froe the command line or from within © popup wenu window. syntax iss 


senve porsor moda 

we cureor position 
spoint 

3 dxte 
sonve 





SETUPZ [d:]:path}(filmname) | (/¢ codee} | (/U] 


where fileceme = Same of PHP fila 
7¢ = Codes to he sent from the command lime 
iw ail the progrme 







’ 
sPefine monochrome cr color video attributes, 























. . 3 
code bpm mere public ‘code teet byte ptr ensj63h],49h branch if thie ie 
acs gercode jne enlorvideo + @ color eystme 
J initieli mov videosey, §8599h sPonochrome ettributes 
ee tielice nov horder_sttr, 78k 
nov wenu ettr, 97h 
~ mov 
db ine * Pro! ro 
ob sBothey ie ceri -Revenifes, 13, 18,°$*, 10h ce isewidees (a jeolor ettcibutee 
ab ? rnumber of columna displeyed aad 
a ? jective vidwe page ee entered on 
? 
dw ? ; mov 
dw ? 
in : Meeeerscrserioreiciee eave video menory usderlying the mens vindow, then open the window. 
éb 29 dup (29h) smenu window titls veaves Cade dhe snl dey che sar eee, 
: ‘ JEPE Port Ouaee int 18h 
sprogrme stsetus ct 
Sa ; tees crape ob wectee wey ai .siseccole pdetermina window pasition 
iced mee nov windew_e,cl yanve etertiog column numbec 
db 1 3 nov 2 wwandow_y 
mov 
= a US rar TIS te a waa Sa! Seapn imave coordinates of lower 
id ; i inaew color mov vindow_end,dx 3 right window corner 
eb ? phigklight colar push ce ppoint ES:DI te screen hoffer 
« : icespule censor ies iettion Zev si ,offamt. acreen_buffer 
i eS todack iti nov an,offeet udr_vin2mem ;call SCAWREGION routine to 
es ‘ é < uu Rov cm, uindow ater 3 buffer the cnotents of 
eg ese nov dx, window_and 1 video mamo: 
Pe 1 inumber of menu pages sli’ aecgureelen xy 
rs © penu_tahle Biro teair cada Genie! cell opeswindow Jopen printer penu window 
dv nffest memitebla ameding mo address mov el, hilite_sttr idraw menu selection her 





onll drewsenuber 





3 

sMonitar the keyboard for kayetrohes sed sot upon the ones racsived. 
? 
keyloops 



















noe eh.d zget s keystroke 
t 16k 
sce@ll 8108 keyboard routine e1,e scan’ ea once ‘oe é 
gmnable interrupte i in fuoctionkey . 
3get ehift key atetue sOutput control codes if EWTER was pressed. 

' 
smenk off upper four hit: = @1,13 seheck for EWTER keycode 

ne macepe 

ivae tbe hotkey combo prassad? Sti, 4 saceee pe eine tae ea Seateel : 
700, then seit i ep hayloop Ireture te input loop 
Teen jGlose the vindow and emit if ssc was pressed. 





e 
3pop up the vindow EU 


jenit eecape: ied aia rebeck for EBC keycode 
closs jJump to emit routines 






















# MAIN ls the mein body of the progras. 
oeasaerananse=: 





’ 
Jump down to the input line if the slash key vas preesed. 





+ 
Lares elesh: op al,*s* isheck for elesh character 
jue Keyloop jigoore snything ales 
mov el,menu_sttc shleah the mecu her 
coll dravmenuber 
call scenline izteed input and sand to LPT 
nov el, kilitm ater sredrav the menu ber 
cell dravmenubsr 
hay loop sloop back foc more 


: 
36end the corresponding rontrol codee if e fonction key was pressed. 














2 
functionkey: emp ah, 59 detereine whether or not s 
sebort if the cmrrant video 
4 Tetpinctane poe key losp 3 function key wee pressed 
je up_arrow 
pusk = an jmave axtended keycode 
mov ol,mern_sttr serene the penu har 
A coll dravesmiber 
an recover keycode 
speetore, regletec veloee end return to caller. bas 4 an 59 . pen leulete new INDEE velus 
mov aden, a! 
meio_sxit: bop sreatore registers ace al,bilite ster draw new menu har 
Lead cell  drawmeouhar 
jon omll outputlpt joutput correeponding codes 
Hee jnp keyleop iretarn te input loop 
i 
a4 jMove the meno bar up ane line if up-arrow vam pressed. 
f] 
Pay ee Up_arrews sep hea rebeck fer up-arrew 
ine arrow 
met. eyataeyt solear progres etetae fleg mov al;menu_ettr jmreme the menu bar 
; call = dravme 
28ave video parametere and reed the carsor addrese from the CRT controller. dec lodea sdecrament INDEX and wrep 
3 Jee pene + 1£ neceseary 
petals reer ean i "byppelneing te remeepetity | newbers pov all kilite ottr iredraw the menu bar 
@eeeme de:code code sequent cell drawmenubar 
eld i aan velear oF foc string ope : Pp keyloep ireture to input leop 
deocols, aene 4 
pov Videopage.Bh {eave active sides pees move the menu bar down one lime if down-arrew vee praased. (continues) 





SETUP2.ASM: The assembly language source code for the SETUP2.COM utility that lets you control your printer’ s output from within an application 
program. SETUP2 may be used either from the command line or as a RAM-resident program. 
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swrite character/ettribute 
ah, 66 schech for down-arrow 


pop 
sl,seno_sttr farene the menu bar frestore cx and exit 


pincrement IwoEx aad wrep 
J. sround if necessary 
ijump to finieh op NE Saas 


OPENWINDOW displays the printer control window. 


) 

#Plip to the preceding menu page if Pqlp was pressed. 

' 

paups ah,72 sebech for PgUp 


jae 
pagecount,1 fiqnore if there is only 
retkey 1 one aeau 
aeoupege inet MEWUPACE to previous 
J Lea and wrap around 


#@raw box sround regino to 
nevpage border 
Si, peveceuat , neceseary 


# form window 


t. 

newpage? write text of page to memory idiepiay window title 
al, ,hilite sttr jredraw the mem bar 
drawmeoubar 


retkeys keyloop jreturn te input loop 
' 
fPlip to the next page if Pgon was pressed. 
' 
podns cup ah, 61 fehech for PgDn 
retkey 
pagecount,1 signore if there is oniy 


J one menu 
Jadjust MEWUPAGE 


dx 

si,nffnet pnane 
on, 26 

writeln 

dx 


SUERUSSSEEENEE 


= 


dx #draw firet horiscetei 
on, 20 y divider 
hl,seno_ettr 

Sceution Leonted, 


oh 

ca,ls 

oi, nffaet ftert 
ex 


442582 


a 
s 

= 
= 


1853 


Grew “F1".."F10" de: tort 
¢jump tn finish ap sdtew jeignators 


He 
vr 


ae 
ah,2 


' 

sClnse the senna ish 
1 ne, OEs0h 
clnse: oi,nffaet nereeo buffer ;poiot sr to heffer ish 
ma,offnet odr_menzvio ceil ScANREGIOW routios to 
cx, window start 1 reetnre the cootente of 
dz, window $ video memory witeln 


neanregino 
ah 


J 
yRestore the corscr mode and position, thes exit. ca a 
’ 
restore: ah,2 restore position = #@raw sneond horisnotei 
hh, videopage + divider 
dx, videccursorpos 
16h 
eh,1 srestore mode 
on, videocursormode 
19h 


gesteeta’ 
Roe k age 
fa 


HEH] 


e 
ry 

pe 
iy 


a 


ax 

al,hilite sttr 
en,26 
writesttr 

ax 


r 


Jdraw input line 
sein_axit jeeturn from interrupt 


4053 


main 


fococcee. aennnnnsweneewennsee: ee 
3 SCAWREGIONW acans the curser over the indicated region and nella s ah 
1 User-defiond rowtine st aach stop, oi, nffeet nenetxt idisplay seos line 
Entryt ar - offeet address nf user-defined rovtine ox, 26 
¢8,ClL = apper laft corner nf regine writeln 
DR,DL - lower right corner nf regine writemenu display currant seno 
irowtine address 
¢aumber of codumns in region 
t=: eeennnnnannw anne aren ree neesernesseneeeseess 
# WRITZLH dispieye « text string nf known iength. 
foave address tr: address 
#Reve starting cursor positing 
scalculete number nf cnlumne 


byte codumns,dl 
en - reelculete number nf roves jpusition corsor 


el,ah 
oh,oh iget @ byte 
jretrieve carsor poeitine jdispisy it and advance the 
ypege nusber in af }. corser one enlumn 
ecenregi; sneve row counter jloop untiid done 
#eeve cureor position 
flead column counter writeln 
scanreg23 ah,2 fpesition cursor 


word ptr ce:{addr_udr] Has user-defined J} TEXTBOK drave » boz nf specified enlor sround » region. 
ai routine and ' Entry: CH,CL = apper left corner row and cnlumn 
soanreg2 4 advance the cursor ' DH,DL = lower right corner row and cnluma 
a fedvance cursor to next row , a = sttribute 
ch # apd loop notil ell rove Se rete eit eae ee i een ety Seacsascanscecesses 
ce # are done wide a jregiow width 
meanreg) height e sregion height 
upleft ? Jupper laft row and column 


textbox 


ecanregion 


t- ee oanee 
3 ODE_VI02Ex lo celled by SCAWREGIOW to save the contante af © acreen ares. 
$ fitrys Es:Dt - buffer address 
Jacencne. — — ee ewwewnenenceenseernncnnnne 
udr_vioZmen prac peer 

mov oh,8 get charneter and sttribute 

det ish J. under the cursor 

ibuffar thes 


soeve coordinstes 
Iceiculste height 





realeulate width 


janet BM for video calls 
drew apper laft norner 


# UDS_MEM2VIO is called by caren to write te » ncraen aree. 


jdraw top horinonts] line 


BUGELUSUSRESER HELE tee 


joave Cx 


ierisscette sen oe (SETUP2.ASM continues) 
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RE 


ab.2 
si, byte. ptr wide 


eee 
eoo5 
edie 


ah,2 
dx, upleft 
Bure ptr beight 


ETE 1 


BESTESEREEE 
PESHESREREE 


a 

dx, opieft 
Co 

dx 


ex, beight 
szevwoxcical 


di, byte ptr wide 
a 


co, beight 
dravverticet 


piRlendany 


textbox 


1 DRAWHORIZOWTAL draws a horisontal ling at epecified langth. 


1 «Entry: 08,DL - atarting row and solumn 
’ ce = leagth 

: BL 

— 


dravhor.enetel proe 


ret 
drawhor.zeotel endp 


PRODUCTIVITY 


s@taw upper right corner 


idree lower laft corner 


idree bottom herisontal line wait_for_vert: ie 
teat 


je 


sdraw lowar right corner pop 
staat 


nowaitr 
attrleopr 


attrloop 


ret 


writesttr endp 


s@rav left vertinal 


peave attribute 

realoulate address af the 

y Indicated character cell 
1} in video mamory 


rpoint Es te video memory 
idon't wait 1 displey 

3 1s monochrome 

taddrese CRTC statue register 
wait for vertical retrace 


ixetrieve attribute 
iwelte attributes 


| DRAMMEWUBAA drave 69 paases the menu selectins bar. 


a) Entrys AL 


attribute 


, INDEX - selecting indes number 


adraw right verticet Vo cee 


drawmenubar 


yecamrex reads ne input 


yeet curser poeitina 


idree ling 


a, 
ax, 
ax, 


1 DRAMVZRTICAL dreve @ verticel iine of specified length. 


? Ent-y: D8,DL - stertiog row and colwn 
? cR os fangth 

' BL oe attribute 

J as eee ae 


drawver:icel 
vdrawit 


ret 
drewverticel endp 
Jeccenessennece. 
} @UITEMEWD displeya « page ef nena text. 
1 «Entry: MEWUPAGE - mena pege nusber 
Jowenne ene eennensena tenes: 
writemena near 
al,penepage 


Ly 


BETREEEE! 


ro 
3 
* 


nomenat 
writemeou 


UPUNUReEEEEneya rey 


1 WRITEATTR writes a series of attribute bytes to video mamory. 


speeitine cerser 


réraw one character 


move cursor to next line 
sleop untll done 


#peint 6% to menu text 


sblank curreet asau 
mov me 
ba 


a 
s 


etrieg fzoe the 


keyboard, 
} to binary, and sends them to the designated printer 


offset input_buffer 
window _etart 
6re2h ~ 


u{dit al 


affect input buffer 
affnet notpul_beffar 


4. 
pecs 


idetermine how many lines are 
1 to bu writtaa 


imeve line counter ai 


ieeve cursor ating 
id@iepiay one line of sene text 


jadvance curser to next llne 


ploop antil doos deohays 


Writing is 


3 purfcrmed during thu vertical retrace on moines adapters. 


at, 
' iJ 
? De,DL - etarting row and rolumn 


?)=«oBntry: = gttribute 


© number cf attributes to write 


PC ncn ease MAY30,1989 


,effeet exrtxt2 


eared 


al, offeet output_bufizse 
toodes 


pealoalete atarting row and 
5 column 


24@ pharacter calls to Rlter 
write the attributa bytes 


|, converte ASCII nusbers 
port. 

row and column of input lice 

rpoint EgrDz to input beffar 


spositine the coracr 


peeve coordinates 


sunblank the curecr 


suero charsoter count 


twalt for a keystroke 
pehech for bachepace 


tignore backspace 1f count 
3 ie pero 

}purform backspace 

2£eturn to input loop 
branch if EWTER pressed 


pbrench if Esc preased 

tignere control codes 

ignore the character if 
Input buffer is full 


* 
sbuffer the charneter 
reeturn to daput loop 


just entered and notput binary codes to the printer. 


ibuffer POL character 
yaave regiatere 


rpoint RI to text 

ppeiot Dr te output buffer 
reonvert ASCII to hlnary 
jamac iene if wo error ie 
tdiepley error mess: 

3 Code’ etl in favelid 
frestore regiaters 


teeturn to input loop 
iechech prioter stetus 
icontlaue if printe 
dieplay arror ee 


ppeint 8% to codes 


soutput them 
tolesa ap the etech 


thlank the cursor 


position cursor ne input line 


#hiank the Input line 


(SETUP2.ASM continues) 
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yand exit 
ecanline 


Joceeeee: 
5 BACKSFACe deistes the nharacter left pf the cursor. 


becbepace 


jdecremeot chararter count 
idecrement beffer puinter 
ubranch if count > 24 


jeeve cbararter count 

ymove the cureer beck one 

7 epuce 

yovervrite charecter under the 
} cursor with a epace 


ireetore count 


refreeb: joave chararter count 
gmcroii the input Line ene 
1 chararter to the right to 


4 blank the lest character 


izeetore count 





backspace 


i ISSERT_CHAR inserts a chararter inte the input buffer. 


iapere char 


atoab 
ine el 
21,25 
refresh 
nov ah, 6zh 
} 1th 


jibeffer the charncter 
jincremest pharacter count 
ibranch if count > 25 


idieplay the character 


ap ASCII text etri tring of binary byte: 
text etriog addre: 
| S8:DZ - binary beffer addre 
cP clear © no errnt, CF set © error 
cL - number ef codes converted 


Jesve count byte address 
jadvance past count byte 
rn coust 


clyed 
bh, bh 
dx, OAS0D 


Jearo $8 
dinitieiles of (bees) sod 
? OL (arcumalator) 


: 
jSearch anti] the firet character of en entry or BOL marker in encountered. 


H 
Rextchart iget a character 
check 20_2c jekip epaces, commas, and tabe 
aoxtchar 


idone if BOL encouctered 
jdone if elaeh encountered 


= yeheck for * or ‘ mexh 
dedigit jbraneb if neitber 


: 
iBuffer everything between quotation aerbe or apostrophes. 


lodsb 
cell check 22.27 


? 

inquntear sqget next chararter 

jonks loop if ending quote 

je nextchar— symbol is socountered 

cap al,0Db jextt if line terminator ie 

de endconvert 1 de encountered 

etoeb ybuftfer the character 

ine el jincremest count 

ee a2berroe jerror if count > 255 
inquctes jlecp heck for more 


’ 
iCoovert a oumeric eotry tn binary. 


a 
digitloop: lodsb 
eail 


1get next ohararter 


pest 20_2¢ ycheck for delimiter marking 
je ndnustext } eed of the current ocumber 
call check; 22_27 
je endnumtext 
Cop al, 0Db 

je 


jb 


isheck for ead-of-line 
fedigits ydigit ie valid if it lise 
$ between "8" and “9" 


jcapitalies presumed el; 
ichnege bese to 16 for hax 
2 pumbere if «$= ie found 


yorror if thie ien‘t base 16 


idigit ie valid if it iies 
2 «Between "A" and *F* 


rw 
3 


jbes convereico 

yABCII to binary conversion 
jeeve digit 

imeltiply arcumuletor by bess 


aecii_adjusts 


jadd nev digit te reealt 
yerror if reealt > 255 





TESRERE ERS EPS 


put nev valoe in accumulator 








sget nent digit 
jeiean up the stack 
el,ek jeero CR ne error 

eer [bx],ck jetpre sern ic buffer 
ete jset CF for error 


ret 
mov al,dl ivrite pccumuistnr velue tp 
etosh }. binary buffer 
dar el jincrement coust 

siberrer. yerror if count > 255 
ipoint $I te terminetor 
jeearch for sext number 


digitloop 
her 


jap sinioop 
i 
3Do housekeeping and exit. 


: 
andcoovert: irecover count byte eddress 
jetnre count in beffer 


selear CF for eit 


bx 
eer[dx),cl 


ret 

eectbio endp 

Joweeee. 

} CHECS_20_2¢ returns a fleg if AL bnide eo ASCII space, comma, or teh. 
Sotrys AL - chararter 

Suits 6F clear © no match, SF 


t= apace or coma 


near 
al, 20h 
decharl 
1,2¢h 
decharl 
al,9 


seheck for ASCII space 
soheck for ASCIZ comma 
scheck for agcII tab 
chech_26_2¢ 


4 CWECK_22_27 returns a flag if AL holde an  ABCIT quote mark or apostrophe. 
})oRntry:” AL - character 
: Bait: OF clear = no netch, SF set = space or comma 


theck., 22_27 


aeheck for quetation mark 


ieheck for apostrophe 
ischar21 
ehech_22_27 


3 LyTstaTus checke the etetuse nf the indicated printer. 
3} Batrys «LPT_WUMBER - printer number (8-2) 
? «6 Baitt§«6CF Dlear = priocter reedy, CF set = printer not 


’ eae a2 no -nnnn nn nn enn nn ene nnn nose 
Aptstetus 


iget etetas byte from sros 


joheck bite 6, 3, and $ 
jerror if noe Le 
joheck ell but bil 
jerror if eii are 
3s¢lear CF fnr return 


yeet CF for return 


sget etring leogth in cs 


yexit if length ie sero 
pindtielies ox 

sloop aetil all bytes are 
3 Detput. 


nosecd: 


send] pteodes 


Jowee eee ece wenn eenen ee eee: wececscsenane: weonecenenannn= 
} OUTPUTLPT sends the striog of contrn] codes indexed by INDEX and KENUPAGE 
ite sae printer Geeignated by LPT_MUMBER. 


proc = nesr 
call Iptetetae 
june feready 
Gi, offset errtxt2 
call = vin_error 


jebeck pricter stetue 
jerror if printer ie not 
a ready 


ieready: jealculete offest address 
2 ef control code string 
al, inden 2 from KEWUPAGE end IuDsx 
aa, linecount. jmeke sure a cnntrol code 


3 etring ie defined 


oi,menupsge 
teo 


iting offeet addreee of the 
corresponding code etring 
Botloop: Hat enanning the linked 
al et of cnotrol codes 


Sop 
noceict eandlptcodes 


outputlpt 


ioutpst the code string 


2 WIS_ERROR displeye ae error messege and weite for a kaystrobe, 
06:87 = text addre 


16h, 19b,26b, "PgUp Fgdo* 
(SETUP2_ASM continues} 
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Virtual Memory for DOS! 


MicroWay is your best source for the 
software and hardware you to get true 32 
bit performance from your 386. These include 
32-bit tools, such as NDP Fortran and C, and 
the 32-bit applications that were developed 
with them (see last paragraph). These products 
tun in protected mode under Unix, Xenix, or 


Phar Lap extended MS-DOS. 

Starting with release 1.4VM, NDP Fortran 
and C not only access 4 gig. of memory, 
but run with Phar Lap’s new VMM extension 


which provides 386 protected mode virtual 
memory. Now you can run a program with a 30 
MB array on a 2 MB system simply by having 
30 MB of free space on your hard disk. 
MicroWay also offers transputer based 
parallel processing boards and languages that 
tunin an XT, AT, or 386. Each of tha T800 RISC 
processors on these boards packs the power 


paeraepanenannansnnoneannnanoennnnatanengntccsenegnannancsnneenna nny 


32-Bit Compilers and Tools 


NDP Fortran-386™ and NDP C-386™ Com- 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Unix, Xenix or Phar Lap extended MS- 
DOS. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, mW3167 or mWti67. Both include 
high speed EGA Agari extensions written in 
C that perform BAS!C-like screen operations. 
« NDP Fortran-386™ Full implementation of 

FORTRAN-77 with Barkalay 4.2 and 








Fortran-66 extensions............... $595 
- NDPFortran-366VM ............. $695 
« NDP Fortran-386/UNIX........... $795 


« NDP C-386™ Fullimplementation of AT&T's 
PCC with MS and ANSI extensions... .$595 


« NOP C-386/UNIX 
Phar Lap 386/VMM axtensions are supported 
by the VM releases ol NDP Fortran and C. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
makes it possible to compile and run programs 
as large as the free space on your hard disk. 
Phar Lap Virtual Memory Manager . . $295 
Phar Lap Development Toola ...... $495 


NOP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
seenveeceneess Library: $125, C Source: $250 


NDP Piot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fertran. It in- 
cludes drivers for popu, pga and printers. 
Works with CGA, MDA, EGA and VGA... .$325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and doubla dimen- 
sioned FFTs which take advantaga of tha 32-bit 
addressing of tha 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 
BOSS7.SUDPOT). 0. BE eee ees $250 
367FFT for 16-bit compilers............ $250 


NDP to HALO ’88 Graphics Interface — This 
module enables you to call graphics routines in 
HALO ‘88 from NDP Fortran or C. $100 











Or. Robert Atwell, leading defensa scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of V, 
hardware and softwara while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, *! ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!* AspenTech’s Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to aver 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 

Be promems run a factor of six faster using 

NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my MicroVAX Ii." 








(508) 746-7341 


Parallel Processing 


Videoputer™ 

The highest performance mare cardon the 
market. Uses a T800 and Tl 34010 in conjunc- 
tion with a 130 MHz BrookTree DAC. The 
board comes with one meg of system RAM, 
one meg of video RAM and a library of graphics 
primitives. It runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors ................ $4995 


Monoputer2™ 
The wortd's most popular PC transputer 
development product now extends the memory 
available for developing transputer applica- 
tions from 2 to 16 megabytes. board fea- 
tures a DMA bus interface for fast I/O. 

Monoputer2 with T414 (0 MB) 
Monoputer2 with T800 (0 MB) .. 


Quadputer2™ 

This board for the AT or 386 can be purchased 
with 2, 3 or 4 transputers and 1 or 4 megabytes 
of memory per transputer. Two or more Quad- 
puters can be linked together to build networks 
of up to 100 of more transputers providing 
mainframe power.............. from $3495 





Tranaputer Compilars and Apert 
These Parallel languages are designed for use 
with Monoputer2 and Quadputer2. 

ical Systema ParallelC ........ $595 
3L Parellei C or 3L Paraliel Fortran .. $895 
Microfieid - Finite element analysis . . $1600 
ParaSoft: Paraliel Environmant.... $500 


Performance Monitor .. . $500 
C Source Level Debugger $500 
T800/NAG™ (See NDP/NAG) ...... $2750 





‘piahaceaisipanengactibs 


387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market. . 2 | pain ae $249 


nysaunenranannasnstnensnennzaannnnnsnnnanannantarsnnse 


SSSI IE NRO RIBS IIE 


of a 20 MHz 386/1167. Our best selling board, 
tha Quadputer2™, has four T800s and boasts 
40 MIPS/6 megaflops ol processor throughput. 

MicroWay manufactures Weitek 1167 and 
3167 coprocessor cards that run with tha 
80386. Both cards include an 80387 socket. 
The 1167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 in 
double precision. The key to achieving this 
speed increase is our NDP Fortran or C and 
the new 32-bit applications that offer Weitek 
support. Either processor provides a dramatic 
increase in throughput for graphics intensive 
applications. These include VersaCad and 
Hoops 3D graphics, ANVIL 5000 CAD/CAM, 
SRAC and Swanson Analysis finite element 
packages, Mathematica and a host of other 
packages that ware recently ported to the 386 
using our NDP Fortran and NDP C. Please call 
(508) 746-7341 for more information. 


eh RGR IRI EO RO EES 


Weitek-Based Coprocessor Boards 


mW1167™ and mW3167™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 80387 socket. 











MW1167-16 2... eee eee eee $895 
mW1167-20 .................06. $1005 
mW1167 Microchannel-16/20 . CALL 
3167-20 A $995 


3167-25 


Lage eee 2a Sisaehaneiinca . $84 
8087-2 ... $120 
80267-8 .. $195 
0287-10 ...... $220 
80C287A (CMOS) $280 
0387-16 ........ . $350 
80387-16SX ... 2... . $310 
80387-20 ...... Ee EOE See $400 
O0887-259. . escecs «NER > «nals $500 


RAMpak™- 1 meg 32-bit memory module 


for Compaq system memory board . . $49) 

256K 100na DRAM .............. $6.50 
256K SIMMS ................... CALL 
1MBSIMMS ................... $350 


{All of our Intel coprocessors include 87Test.) 


Multt-User Accelerators 


MicroWay'’s AT8@™ and AT16™ intalligant 
serial controllers run 8 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386 or PS/2PC. AT8:$895 AT16:$1295 


32-Bit Applications 


PSTAT-386 — Popular maintrama statistics 
package. Full version was ported....... $1495 
NOP/NAG™ — Features a library of 268 en- 
ineering and scientific numerical algorithms. 
lable from NDP Fortran 85 
Call for our list of new 32-bit applications. 


12 MHz PC Accelerators 


FaatCACHE-286 12 MHz .$299 
SuperCACHE-286 12 MHz $399 
FastCACHE-286 9 MHz . . $199 


World Leader in PC Numerics 


Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St. Kingston-Upon-Thames, U.K, 01-541-5466 
USA FAX 508-746-4678 Australia 02-439-8400 Germany 069-75-1428 
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Error: Invalid entry*,4 dap (20h) 
frror? Printer not ready” 


disp orr_meg 
er oKe7h~ 


ah sloop until e key ie 
1th 5 pressed 

wioi 

ai,offaet manutxt. sreatore originel text 
disp_err_aag 


idieplay errer messages 
ibeep 


ein_errer 


frenee. 
# DISF_ERR_MSG displays e window error messege. 
3 - Bantry: OS18r + text addrese 


t 
disp_err_neg 


oear 

ah,3 

hh, videopage 
1th 


ax reave it 
€x, window _stert iddepley arror message 
4x, 0702h 


rget career positins 


restore cursor position 


pop 
int 
ret 
endp 


’ eeseweesrrrersrerare 
3 SNITIALIGE handles command line directives and instelletion/deinstellstino. 
} Oeeseneseuenenenen: prseseeen sac nsamnerosessens nas eseeenneEe esses ees ea 


"Usage: SETUP2 (d1][peth](fiiename) [| (/¢ codes) | 


"Already icetalled$" 
"cannot uninstell$° 
“not insteiied$> 
"Invelid code etriegs" 
"Printer not ready$" 
cFila mot found§” 
1m too larges" 
oufficient (bs 
"Make file » ~ line $* 
"uninstelied$* 
e 


disp_orr_neg 


inetslled 


H BECEERGEEEG & 


doitiolies near 
meseme cerceda, dxrcode 
t 
i8ee if e copy in elready resident ie memory. 
i 


eld 


wolear DP 
word ptr jbegie],9 sinitialiee fiegerprict 
ROK ba,he sere BX for start 
me,ce tkeep CS vaiue in Ax 
cae pincrement search segment value 
on, 
ae,he shot dostellad if currect 
pare # Gegmect ie looped back to 
oi, offeet begin jeeerch thie megment for AsCIX 
di,ed 5 fingerprint 
Kale 


SUae gays 


repe 80 capa 
jon doitl 


insteliad,1 
’ : 
3Paree the command line for entries and take spproprinte actino. 
$ 
oi, 91h spoiet $2 to command line 
iget » charecter 
01,20h sekip it if it‘e @ epece 
paras: 
ai, 6Dh jaxit loop when s carriege 
ioit2 3 «return is srcountered 


tloop bech if set found 
teat inatelled fleg 


mov 
lodeh 
jo 
joe 
= eocel 
ng inked 

dx,offnet orrmag2 


area oop: 


soheck for °/* modifier 

ibranch if found 

jinitielise error poioter 

ichech imetellad fleg 

ne ¥ jerror if elready icsteliad 
jpolet St te filmoame 

ceil proces printer make file 
ripati 

odeh rget parameter 

and rospitelias 

thranch to handlioeg rontine 

je 


e 
: 

JAD error wae encountered in parsing. Diepley error messege and exit. 
i 

ayotme error: dx,nffnet errmagi 


arror_seit: ah,@ 
int 


rdlepley error aeasage 


exit eith ERRORLEVEL = 1 


2h 
ae, 4C31b 
int 2ih 


iProcese e /U command line parameter. 

? 

goinstell: dx, cffeet errmeg¢ 
inetalled,i 

joe error_sxit 


sorror if not installed 











+ 
sProceae = /C coamand liom peremeter. 


3 
reedcodes: push cs 100t ES to code sequent 
a1, offaet menu_tahle 
sec2hin 


dx,offeet arrmegé 


speint DI to scratch ares 
seonvert text to hinary 
sexit mo convereion error 
yexit 1f oo codes vere sntered 
lptatstue schech printer stetos 
dx,offast srreeg? 
arror_sexit 

oi, affect menu_tehla 
eendlpteodes 

ae, 4césh 

dh 


error if printer not re: 
spuint SI to output beffer 
soutpot control codes 


Fead_meits souit with ERRORLEVEL = @ 


$ 

Make sure e copy iee't already loaded before iostelling thie one. 
5 
installs mov dx, offect errmsg? 
cmp iLostelled,é check ioetelled fleg 

joo orror_axit sorror if elready iostellad 


’ 

#Reset the interrupt 6h vector to a0 icteroel handler. 
me, 3569h 

24h 

word ptr LotSh, bz 
word ptr iot$h[{2],e0 


me, 2506h 
@z,nffeet kbint 
2h 


gioitialies error pointer 


’ 
setvec: mov 


dot 


genve old vector 


mov 
mov 
mov sthen met the nev vector 
int 


i 
yDealloceta ths program's snvironsent hloch. 
' 

mov me, 0x2 (2h) 

mov as,2e 

mov oh, 46h 

int 2h 


a 
iDisplay copyright notins, then terminate and ramein resident in memory. 
i] 

mov 


sget environment segnect 


ifree it 


ah,9 s4ieplay massage 
Se, et feet Programe 
2 


sterminate with ERRORLEVEL = 6 
net tealculste amount of memory 
dx, of {eet code - 15 3 te reserve in DE 
e1,4 yoonvert bytes to paregraphs 
deve 


starminete 
joitialine 


$ REMOVE dxallocetes the memory hloch addressed by &% sed restores the 
4 doterrupt vector displaced on isetelletion. 

} Entry: £8 = engnent to release 

$ Exits cP clear - program acinstelled 

5 

Cave 


CY eet = - cao't uniostell 


sabort if the interrupt @ 
# vector beeo sltarad 
3 @ince installation 


ATE 


fires memory given to 

$ originel prograe hlock 
shranch mo arror 

sreetore interrupt vector 


ah, 49h 
21h 


satay 


dx:nothiog 
ne, 2500h 
dz,an2[ieteh) 
2th 


da 
dxicode 
word ptr ee:{begin] 


ez 


eduetroy AECIX fingerprict 
jnleer CP for eeit 


jeet CF to ledicate progres 
# conldn’t be ucinstelled 
Jeeansesene sme SQEdGES Pea ese en acesecesssccseEscorseasesssse0 


oo nemee es ceesoeses 
} MAKE reads 0 make fiia and builds the progree’s meno and code tables. 
Se ne ee ee 


eonezeszas 
rete handle 

do bytes 
iia KF segnect 


seeve addrase of first cher 
ified and of filacane 

cup 

ja 


joa 
moke21 nov bree 1 ptr {oi-l),6 
3 
yOpen the pricter meke file end read it ioto memory, 
: 


jJopen the make fiin 


seonvert filename to ASCII 


call remove 
dx,offast errmsg} 
arror_exit 
dx,ofFnet initmeg] 
ah,@ 
24h 
me, 4c6Sh 
al 


yeall soiesetsll rostine 
rexit ce errer he 


sdisplay *voiesteiied= 
mesooge 


seit with ERRORLEVEL = $ 
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du, offeet errmsg? 
make error? 
andTe, =e 

bx, me 





serrox if call fxiled 
seave file handle 


idutermice the fiin'e cise 
+ in bytes 


(SETUP2-ASM continues) 
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PRODUCTIVITY 


serror if greeter than 64K : 
dx,offect arrusg? isowy the printer name from the printer make fila. 


Sarcsn. push oe ginitielise Ds:e2 to address 


make_arror] pop ae 3? file buffar and £8:DI to 
filesise,ax paeve file eise xOK oi,ei 3 eddrese printer name 


mov di,offeet pname 3 etring 
eer 1 ae sllocetion cell ekip_ comment yekip comment lines 


oa byte ptr (ei),@ gaxit if Bor ie reached 
Ss pnane3 
21b erate 
dx,cffeat errmsgl# sinsefficient memory if Ke 

make error? $ cell felled 1, 80h sget @ character 


ah, 43h srequest enough edditional squit now if the chareoter is 
bx, filacioa 3 memory to read in the ippane® 2 @ carriage return 
sv ee short extract_text 

pname5: sotherwiee copy the charecter 


pname4 seopy up to 26 characters 
nextline tadvance to start of next line 


ge eegy ess 


z 


sinaufficient memory if 


’ 
poe Eetled Hy sExtreot the menu text entries from the printer make file. 
adds 3 
7 regerat ile spoincer extract_taxt: mov di,cffset menu_table jsinitielise pz 
push ei seave starting address 
textis eell ekip_ comment sekip comment lines 
text2s i? byta ptr (01),@ sexit if BOF ie reeched 
je e 


sread make file into the <a oe 


mov 
2 porticn cf memory just text3: lodeh 
sget e oharacter 

careetnelan # ellocated cap e1,00h 3finieh this lines end proceed 
aa faoeki ja texts # to the next if e semicolon 
ae fil ag cmp e1,73" $ or oarriege return ie 
err eneg 2¢,, 4 text4é 3 socountered 

eto! scopy ol acter 
any aah i solnee the file loop = text3 sloop back for another 
ea hand id cell add_epaces sped text with epsces 

ine linecount. register the entry 


bx, filesioe find the end of the file 
byta ptr (hx-1),1Ah sdoleta last character if it call = next Line sfind etart cf next line 
make4d 


3 textl 
a s ie a ctrl-z eal add_epacae spad text with specas 
ne 


linecount sregieter the entry 
word ptr (bx-2),@A0Dh ;add e carriege return/ 
nakeS x 3 line feed pair if the ine ai gadvanca 6 te etert of 


word ptr (bx],0aepb 3 file doesn’t elrsady jep text $ next line 


bx, : 
byte ptr atbai,8 ‘vite careinasleg i seco (SETUP2.ASM continues) 


fot 
mov 
jo 
mov 
mov 
add 
mov 
ehr 
int 
mov 
jo 
mov 
mov 
mov 
OF 
nor 
int 
mov 
mov 
mov 
or 
assume 
mov 
iat 
Rov 
Rov 
iat 
mov 
cap 
jne 
dec 
cap 
je 
mOV 
add 
nov 








PRODUCTIVITY 


vExtract the cnetrel codes from the prioter make file. 


a 
extract codes: sov code_table,di ie addrese 
pop ei ipeine, BE BI ees oa firet pine 
: 80, Linecount it Led: counte: wake 
eaic_pages yekip if Bs ea 
codeeis skip_commeat 2ekip comment lines 
codes?) lodsh jget @ character 
el, Dh rerroe Af carrisge return is 
coda_error te before semicolon 
1,7" Heoe back fee enotber if thie 
codes? one ieo’t @ semicolno ’ a digit counter 
ox cork @ semicolpo wae found, call | D2edr jinorenent, ae count 
exctbin pscoare ea laonvart the text x divide by 4 
ox etr: t 
code_erroc is inary Cereal ave remainder no eteck 
ai A Veacahes er Stirs line Oo Moop antil quotient is zero 
codee loop until 
4 Aneelore ‘aor pretriave @ digit tram ateck 


? 
sCalculete the number of menu pages. yeonvert it to ASCIT 
jdlepley it 


} BI@2asCc converte e binary vaine in AK to ASCII and displays it. 


yindtieiiee divieor word sod 


’ 
eale_pagee: 


3 


ee s¥entore DS 


jeeve ei eddreee hiozesc 
jeeit now if there are 
ne, he 1 pe entries 
make_exit 
ax 


jeelpelste pupber of meou 
ten # peges 
pagecount,al getore count io PAGECOUNT 
anon iftes memory alloceted foc 
et Lisess 3) «the tiie better 


nov 
Sad 
os 

de 
div 
ine 
now 
nov 
nov 
int 
ret 


' 

iDieplay the iine number vhere s meke srror occurred, then exit. 
’ 
code_errors 


reset DS 

: me per 1eij,cee 
a exit 
nextTine 


okip_ccameot 


idisplay error neeeege 


HELE 


jdispiay line number ekip_eait: 
akip_commeot 


E 





If Everyone Worked Alike, 


We Would Only Have To 
Make One agen gee nd i 


Whether you are with a Fortune 1000 corporation, manage a small 
business or work at home, there’s a Mitsubishi’ computer to fit your 


requirements in size, speed and power. 
The sleek mp286L portable is easy to use at home or carry from 
e home to the office. The MP286 1s a small footprint desktop PC. For 
expandability, it’s the 32-bit MP386 or the new 16 MHz MP386s — 


the perfect balance of size and power. 

For greater convenience and performance flexibility, you can 
integrate your PC with a wide choice of Mitsubishi peripherals including 
color monitors, disk drives, scanners and color thermal transfer printers. 

See our full line at your authorized Mitsubishi dealer who is 
ready to listen and recommend just the right Mitsubishi system and 
peripherals. Or contact the Mitsubishi Information Center by calling 
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Electronics America, Inc. 
Onuno L3R 5GI. 


©1089 Mitsubishi Electronics America, inc. 
Mitoubsohi is @ registered trademark of Miteubiehi Electric Corp.. Tokyo 


in the US. and Canada 1-800-556-1234, ext. 25 (in California, 
1-800-441-2345, ext 25 

With over a decade of experience, Mitsubishi has delivered over 
a half million personal computers earning a reputation for unparalleled 
quality and dependability. 

Mitsubishi Electronics. Personal 
computers and personal service. 
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PRODUCTIVITY 
| @ UTILITIES 


} MESTLIEE advances BI to the baginniog of the nest line. 


es <= Sean manana aan scrnen_buffer 


fextline ets near 
odeb Taput buffer 
el, te — 





Pc 
outpst_buffer 


BURBS 


ps 
Renu_table 


Reatiine 
code 


{ Senrersarerseccessersexcerscansese 
4 Buffer sarees ceed after inetalletica. 


i 


(SETUP2_ASM ends} 


REN - BASIC PROGRAM TO CREATE SETUP2.con 
| IMT °Creeting BETUP2.COM °1 OFBB “BETUP2.COn 
1, 1 AS AG1 CHBCKSUMG=8 
1 To 160 
1 LOCATE 2,2: PRINT °Countdown: * 
FOR J = 1 TO 163 READ BYTE6: BYTE = VAL( 
| 8 CHECKSUBO = CHECRSUKO + EYTE: LIDEBUBO = LIEBEUNE 
IF (BTTE < 256) THEW LOET AGeCHRS(BTTE): PUT 61 
gext J 
READ LINETOTSs LIEECHECNS = VAL("6R°+LAWETOTS) 
IF LIBBCBECRS = LIBREUBO THEN GOTO 228 
LOCATE 4,21 PRIBT “Error io line #" ; 268 ¢ 18 * 31 GoTO 268 
RExT 3 
CLOSE: READ GILETOTE 1+ GILRCEECKO = VAL (S3ILETOTS) 
3” CNECRSUBO <> FILECHECKS THBD GOTO 2608 
PAINT: FEIXT ted succesefully*: SYSTEM 
PRINT: PRINT dita Exp 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
| DATA 
| DATA 
| DATA 
DATA 
DATA 
DATA 
DATA 
| DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA c: 
DATA 
DATA 
DATA 
| DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 








3, BC, 
1, 2, 36, 98, 








SETUP2.BAS: By running this BASIC program, you can create SETUP2.COM without using a macro assembler. 
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SETUP2 BY MODEM 


¢ programs published in PC 
Magazine are available by 
modem from PC MagNet, an on- 
line information service admini- 
stered by CompuServe. 


DOWNLOADING A UTILITY 
Here’s the fastest way to get a PC 
Magazine utility or program file 
from PC MagNet: 

1. Log on to PC MagNet. 

2. Enter GO UTILITIES or choose 
(3) PC Magazine Utilities from the 
top menu. 

3. Choose (4) Direct Utility 
Download. 

4, Enter the filename (or just the 
first four letters). 

5. Select the file from those pre- 
sented. 

6. Read the description of the file. 

7. Answer (Y) to Do you wish to 
download this file? 

8. Press Enter to see transfer 
protocols. 

9. Choose a protocol (we recom- 
mend you use XMODEM or 
CompuServe Quick-B). 

10. Download the file. 


ONE CALL GETS YOU 
STARTED! Sign up on-line at no 
additional charge. 


1. To subscribe, set your modem to: 
300 or 1,200 bps, 7 data bits, even 
parity, 1 stop bit, and full duplex. 
Call one of the numbers listed: 


Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston, MA 
Chicago, IL 
Cleveland, OH 
Dallas, TX 


(714) 520-9724 
(404) 266-7014 
(301) 254-7113 
(617) 542-1796 
(312) 693-0330 
(216) 771-6860 
(214) 953-0212 
Detroit, MI (313) 255-9207 
Houston, TX (713) 462-0202 
Los Angeles, CA (213) 739-8906 
Miami, FL (305) 266-0231 
Minneapolis, MN (612) 342-2207 
New York,NY = (212) 422-8820 
Newark, NJ (201) 624-6565 
Philadelphia, PA (215) 977-9758 
Pittsburgh, PA (412) 391-7732 
San Diego, CA = (619) 283-6091 
San Francisco, CA (415) 956-4191 


(continues) 





PRODUCTIVITY 


MAGAZINE 


Jeff Prosise 
Purpose: 


Format: 


Remarks: 


SETUP2 
Command 


May 30, 1989 (Utilities) 


Sends menu-selected or typed control codes toa printer 
from within an application or from the DOS prompt. 


SETUP2 [d:] [path] [filename] | [/C codes] | [/0] 


Entered without the /C option, SETUP2 becomes a RAM- 
resident utility with a pop-up menu of user-configured 
printer control sequences specified in filename. The default 
hotkey is Ctrl-Right Shift. Esc closes the menu window 
and returns to any already running application. Entering 
SETUP2 with the /U option uninstalls the utility if no 
subsequent TSR program has been loaded. 





Any ASCII text editor or word processor can be used to 
create filename, which contains the desired printer com- 
mands. This file may be up to 64K in overall size and may 
contain any number of lines, each of which must be ended 
by pressing Enter. The first line identifies the printer or 
company (hit Enter alone to leave it blank) and may be up 
to 26 characters long. Subsequent lines consist of up to 20 
characters of identifying ASCil text, followed by a semico- 
lon, followed by up to 255 bytes containing the printer 
control sequence. For example, the first four lines of a 
filename for an HP LaserJet might be entered thus: 


H-P LASERJET 


Spreadsheet ; 27,'' Gllc2ze5.647c66F’’,27,'°' &k28'’ 
Reset Printer; 27,’’E’’ 
Form Feed; 12 


ASCII 27 is the (decimal) escape character; it could alterna- 
tively be entered in hexadecimal notation as x1B or 0x1B, 
following the C-language style. Numeric entries may be 

rated by commas (as shown) or by spaces or tabs. 
Literal ASCII text must be enclosed either within double 
quotes (as shown) or single quotes. White space to the 
right of the semicolon is ignored, and any line in filename 
beginning with a pound sign (#) is treated as a comment 
line and will not appear in the SETUP2 window. 


In the example just cited, when the SETUP2 menu is 
popped up with Ctrl-Right Shift, the words Spreadsheet,” 
“Reset Printer,” and ‘Form Feed” will appear next to lines 
identified as F1, F2, and F3. The associated printer control 
codes do not appear in the on-screen menu but are sent to 
the printer either by pressing the indicated function key or 
by moving the menu highlight bar to the appropriate line 
with the Up- and Down-Arrow keys and pressing Enter. 
The PgDn and PgUp keys bring lines in filename beyond the 
first “page” (ten lines) into the menu window. 
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SETUP2 
Command 


May 30, 1989 (Utilities) 


Below F10 in the SETUP2 menu is a blank line that may be 
used to send printer control sequences not contained in 
filename. This line is accessed by pressing the Slash key (/), 
typing in the actual control codes (using the format conven- 
tions previously discussed), and pressing Enter. In this 
case, the actual printer codes are shown on the screen; the 
entry line scrolls horizontally to accommodate sequences of 
more than 100 characters. 


Entering SETUP2 with the /C option enables sending 
printer control codes from the DOS command line without 
making the utility RAM-resident. This is useful both for 
testing and for batch file operations. The codes are again 
entered with the numeric and quote-mark conventions 
previously indicated. Note that each line must end with an 
ASCII 13,10 (carriage return/line feed) sequence. 


By default, SETUP2 uses LPT1. Users familiar with 
DEBUG.COM can change the entry at offset 018A (nor- 
mally 0) to 1 (for LPT2) or to 2 (for LPT3). Similarly, the 
default Ctrl-Right Shift hotkey can be changed to another 
Shift key combination by changing the entry at offset 01B3 
(normally 5). A hex value of C in this location would 
change the hotkey to Ctrl-Alt, for example. A complete 
table of shift mask values is printed in the original article. 
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Seattle, WA (206) 241-9111 | 
St. Louis, MO (314) 241-3102 
Washington, DC (202) 388-4280 


(Note: After you have become a 
member, you can locate a local 
telephone access number, or 2,400- 
bps service, by typing GO PHONES 
at the ! prompt.) 


2. When you receive a Connect or 
Carrier Detected message, enter 
Cul-C. 

3. At the HOST NAME prompt, 
enter CIS. 

4. At the USER ID prompt, enter 
177000,5000. 

5. At the PASSWORD prompt, enter 
PC*MAGNET. 

6. At the Enter agreement number 
prompt, enter Z10D8910. 

7. Register your name and enter 
your VISA, MasterCard, or 
American Express account number. 
8. Your personal User 1D number 
and Password will be displayed at 
the end of the subscription process. 
Please record them in a secure place. 
9. A new password will arrive in the 
mail within 10 days to confirm your 
subscription. 


There are no connect charges for PC 
MagNet during the subscription 
process. 


PC MagNet costs $12.50 an hour 
for 1,200/2,400-bps service and $6 
for 300-bps, via MasterCard, VISA, 
or American Express. There is no 
additional charge for downloading 
source code or compiled programs 
from PC MagNet. These programs 
can be copied but are copyrighted 
and are made available only for 
noncommercial use. You may make 
copies for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is strictly prohibited. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 


Why Pay More? 


‘You can have the power and performance 


of the IBM PC/AT for half the price. 


a 
i owe 


ALTEC-XT / 10 TURBO 
SYSTEM $595.00 


* 8088-1 PROCESSOR 
* 4.77/10 MHz QUAL SPEED 
. RAM 


ALTEC-286/10 $ 875.00 
ALTEC-286/12 $ 975.00 
ALTEC-286/16 $1275.00 


* 0286 PROCESSOR RUNNING AT 
8/10 OR 12 OR 16 MHz 


ALTEC ZIP -386/16 $1795.00 
ZIP -386/20 $1995.00 





* 80386 aah RUNNING AT 
8/8 /16 OR 20 M 


«512K RAM *1MB RAM knoe TO 8MB) 
* 150W POWER SUPPLY * 80287 SUPPORT * 80287 / 80387 SUPPORT 
*1SERIAL/1 PARALLEL/1 * DUAL HDD/FDD CONTROLLER * DUAL HDD/FDD CONTROLLER 
GAME PORT * CLOCK/CALENDAR WITH BATTERY * CLOCK/CALENDAR W/BATTERY 
* CLOCK / CALENDAR W / BACKUP BACKUP 
BATTERY BACKUP * 200W POWER SUPPLY * 200W POWER S' 
* g4-KEY KEYBOARD * 1 SERIAL/1 PARALLEL POR *1 SERIAL/1 PARALLEL 
* 360K FLOPPY DRIVE * 4.2MB FLOPPY DRIVE * 1.2 MB FLOPPY 
* PHOENIX BIOS ® ENHANCED 101 KEYBOARD * ENHANCED 101 KEYBOARD 
* PHOENIX/AWARD BIOS * PHOENIX/AWARD BIOS 
TO ORDER, CALL 800-255-9971 
International Inquiry : 213-888-9100 P\eae pe ing 
Technical support : 213-888-0269 Technoloay Corp. MON-FRI 96 
FAX > 213-888-6687 Fechnology Comp. at 14 
*All Prices and specifications are subject to change without notice. *We reserve the right to substitute equivalent pai 
*ALTEC can not be responsible for errors In typography or photography. “ht wand of pret names ae ager Oo 
red trademarke of their respective company. 
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CMO... Your Nationwide Source 

























This 


are stating 





already know of its superior dot 


sharper focus and edge clarity 
and its greater upward com 
syne Il. 


Orchid 


The ProDesigner VGA is the most 
ywerful, expandable yet affor- 
dable video card in the me | 
ProDesigner supports both the 
and 16 bit bus. 512K V ideo RAM. 
ensuring maximum performanc 
VGA card brings your gt 


ProDesigner 























Amdek 

Video 210 Monochr. Amber $ 88 
Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 169 
Color 632 14° VGA 640X480 359 


Color 732 PS/2 VGA 419 
SmartScan 735 MuluScan 469 
Compater Accessories 

EGA & CGA Data Display 999 
Comerstone 

SinglePage Display 749 
Magnavox 

7BM623 12° TTL Amber BS 
7CMB515 14° Comp./RGB = 279 
7BM749 14" Flatsquare VGA 149 
9CM043 14° HiRes EGA 349 
9CM062 14” VGA Color 349 
9CMO082 14” VGA Color 399 
NEC 

Multisyne 2A 529 
Mulusyne 3D 699 


Sharpen Your Image With 
Combination! 
Seiko CM1430 Color 


Monitor 


: se vhere 
cnowledgeable PC users everywit 
ecu a preference tor the Seiko 


Instruments 


han the Zenith ZCM-1490, 
patibility than the NEC Multi- 


e from your system. The 
aphics to life with amazing sped: 





CM-1430. They 
pitch to the IBM 8514. 


Retail 


VGA Adapter 





Retail 


Packard Bell 
PB-1272 12" TTL Mono $ 79 
PB-1472 14" TTL 132 Col 109 


PB-1422EG 14" HiRes EGA 359 
PB-8526MS 14" Uniscan 


449 



































PC/TOO 
14” RGB Color Display 
Polaroid 


ZFM-1490 14" VGA Analog 






MULTIFUNCTION CARDS): 


ATD-ZuackerBoard 
Color Half Card 


576K Half Card Memory 


GENERALION 


AST 


Six Pak Plus Board 119 
VGA Plus Adapter 389 
Hot Shot 286 Board 349 
Rampage/2B6 512K 399 
Boca Research 

TopHat 128K Expansion 129 
BocaRam/XT 0-2MB Board 109 
BocaRam/AT 0-4MB Board 149 
BocaRam/30 0-2MB 119 
BocaMCA Serial/Parallel 145 
Boca Multi EGA 189 
DCA 

Irma 2 3278 Board 729 
Emerald 

3xTwin Local 5251 Emul. 549 
3XMate-4B 5250 w/4800Bd 1299 
Everex 

Ram 3000 Dlx. 0-3MB Bd. 89 
RAM BO000 Dix. 0-BMB 16-8it 289 
Micro Enh. Dix. B00x600 179 
EVGA 256 Colors 1280x600 279 
Sth Generation 

Logical Connection 512K 489 
Hercules 

InColor Card 199 
Graphics Card Plus 169 
VGA Card 199 





$ 229 


Palette EGA Plus 2199 
Taxan 

7704 Muln-Vision 14” RGB 479 
Wyse Terminals 

WY-30, 50, 60 Call 
Zenith 


599 






69 
Monochrome Graphics Adapt. 79 
59 
AT-Primary Memory Board 99 





Intel 
AboveBoard 2 Plus w/OK 
AboveBoard PS/286, 512K 
AboveBoard Plus w/512K 
AboveBoard Plus 1/O 512K 


Inboard 386/PC 80386 CPU 
Inboard 386/AT 80386 CPU 


Connection CoProcessor 
8087 PC/XT CoProcessor 
8087-2 PC/XT 8MHz CoP. 
80287-8 IBM XT 8MHz CoP 
803B7-16 16MHz BO386 
Orchid Technology 
TinyTurbo 286 

RamQuest II Board 
Renaissance 

VGA 800x600 256K-PAL 
Video 7 

FastWrite Video Adapter 
Vega Deluxe Adapter 

Vega VGA Adapter 


STORAGE DEVICES 


SS SS 


Everex 

Floppy Stream 40 40M8 Int. 
Excel Stream 40T 40MB Int 
Excel Stream 60 60M8 Ext 
tom 

Bernoulli Box II Int 
Maynard 

Maynstream 60MB PS/2 Ext. 
Miniscribe 

B425 20MB 3%” 40Msec 
3650 40MB 5%" 61Msec 
3053 44M8 5%” 25Msec 
60B5 70MB 54” 28Msec 


Monntain Compnter 
TD-4000 40MB Int. Tape 
TD-8000 80MB8 Int. Tape 
PC-TOO 

TD-4000 40MB TapeBackup 
Plus Development 

20MB HardCard 

40MB HardCard 
20MB/40MB Passport 
Seagate 

ST-225 20MB w/cont 
ST-238 30M8 w/cont 
ST-251 40MB % Height 
ST-4096 BOMB Full Height 
Sony 

3%" 720K Floppy Drive 
Sysgen 

8ndge-File 5%" External 
Bridge-Tape 40MB TpeBckup. 
Omm Board Controller 
SmartImage 60MB Internal 
QIC-File 60MB External 
DuraPak 15MB Removable 
Weltec Laptop Subsystems 
Epson 360K Ext. Floppy 
NEC 1.2MB Ext. Floppy 
Zenith 360K Ext Floppy 














$319 
419 
429 
579 
579 
899 
759 
95 
135 
219 
399 


269 
345 


259 
349 


209 
279 








359 
529 
979 


789 
Call 


249 
329 
469 
599 


369 
445 


339 


539 
689 
Call 


249 
289 
349 
579 


89 


249 
499 

79 
479 
599 
979 


199 
199 
199 











For Quality Computer Products. 












COMPUTERS 


AST 

Premium 286 & 386 Dsktps. Call 
Premium Workstations Call 
Compaq 

Desktops and Portables Call 
1BM 

PS/2 30, 50, 80 Call 
NEC 


MultiSpeed HD 20MB 2199 
ProSpeed 286 16MHz 80286 Call 
UltraLite Laptop 9.83 MHz New 
PC-TOO 

256K 12MHz 8088 Desktop 479 
640K 10MHz 8088 Desktop 699 
512K 8MHz 80286 Dsktp. 799 
512 12MHz 80286 Dsktp. 899 


Sysgen 

ProSystem 12MHz w/40M8 1999 
Toshiba 

T1000 8088 Laptop 779 
T1200 Floppy/HD Laptops Call 
T1600 12MHz 80C286 20M8 Call 
Zenith 





80286/386 Desktops Call 
SuperSport Laptop Call 
COMMUNICATIONS 
Anchor 

1200 8aud Internal 69 
1200 8aud External 99 
2400 Baud Internal 119 
2400 Baud External 169 





Avetex 
2400 Baud External 129 
Everex 
Evercom 12 1200 8aud Int. 80 
Evercom 24+ 2400 Int 149 
Evercom 24E+ 2400 Ext 199 
Hayes 


SmartModem 1200 Baud 275 
SmartModem 2400 Baud 425 


Intel 

24008 Classic Internal 229 
PS/2 24008 Internal 249 
2400EX External 299 
Murata 

M1200 Facsimile 699 
Packard Bell 

2400 Saud Internal 149 
Panasonle 

UF-140 Panafax 899 
FX-89 Fax Board 669 
FX-505 Hi-Res Scanner 999 
Practical Peripherals 

1200 Baud Internal 65 






1200 Baud Stand Alone $ 84 
2400 Baud Stand Alone 189 
Sharp 

FO-220 Facsimile Machine 899 
The Complete PC 

Complete Fax 4800 Board 279 
Complete Answering Machine 249 


































Alps 
ASP-1000 9-Pin Flatbed 169 
Allegro 24 24-Pin Flatbed = 339 





Brother 

M-1709 240cps, 132 Col. 369 
HR-20 20cps Daisywheel 329 
HR-40 40cps Daisywheel 589 


Epson 

LX-800 180cps, 80 Column 169 
FX-850 264cps, 80 Column 359 
FX-1050 264cps, 132 Col. 449 
LQ-500 180cps, 24-Wire 279 


LQ-850 330cps, 24-Wire Call 
LQ-950 264cps, 24-Wire Call 
LQ-1050 330cps, 132 Col. Call 
LQ-2550 500cps, 24-Wire Call 
Hewlett Packard 

ThinkJet 2225 329 


NEC 

P2200 Pinwriter 24-Wire 359 
P5200 Pinwriter 265cps 519 
LC-890 PostScnpt Laser 3295 
Okidata 

ML-182+ 180cps, 80 Col 249 
ML-320 300cps, 80 Col. 359 
ML-390 270cps, 24-Wire 499 
Panasonie 

KX-P1180 192cps, 80 Col, 189 
KX-P1124 192cps, 24-Wire 339 
KX-P1592 180cps, 132 Col. 389 
KX-P1595 200cps, 132 Col. 469 
KX-P1524 24-Wire, 132 Col. 579 
KX-P4450 Laser Call 
Seikosha 

SPI600AI 160cps, 9-Pin 185 
SK3000AI 300cps, Color (opt.) 365 


Sear Micronics 
NX-1000 140cps, 80 Col. 169 
| NX-1000 7-Color, 80 Col. 239 


SOFTWARE 





Aldus 

Aldus PageMaker Ver 3.0 469 
Ashton-Tate 

d8ase 1V 459 
MultiMate Advantage IL 289 














BLOC Publishing 
Form Tools 

Borland 

Quattro 
Breakthrongh 

Project Manager 3.0 
Central Polnt 

PC Tools Deluxe 
PC-11 Option Board 
DAC Software 
DAC-Easy Accounting 
5th Generation 
FastBack Plus 

Fox Software 
FoxBase+ Development 
Funk Software 
Allways 

Sideways 

IMSI 

Magician Graphics 
Intuit 

Quicken 

Logictech 

C7 Mouse w/Software 
ScanMan Scanner 
Lotus Development 
Lotus 1-2-3 

Lotus Agenda 

MECA 

Managing Your Money 
Meridian Technology 
CarbonCopy Plus 5.0 
Micro ,Pro 


WordStar Professional 5.0 


Microrim 

R'8ase for Dos 211 
Microsoft 

Senal or 8uss Mouse 
Windows 286 Ver 2.1 
MSC 

OmniMouse 
Nantueket 

Clipper (Summer 87) 
Nolo Press 
WillMaker 

For The Record 


ae A 
bd 


Your Source for fh 





800-2 


All Other Areas call: 717-327-9575 Fax call; 717-327-1217 
Edncational, Governmental and Corporate Organizations 
















119 
119 
189 
439 


109 
70 


419 
45 





Peter Norton 
Norton Commander 
Advanced Uolities 





VP-Planner Plus 2.0 
Peachtree 

Complete Accounting 
Quarterdeck 
DESQView 202 
Server Technology 
EasyLan Staner Kit 
Software Publishing 
Ast Choice 3.0 

Ast Publisher 2.0 

1st Graphics 

The Complete PC 
Handscan For PC 
Full Page Scanner 
The So! Gronp 
Enable Version 20 
Traveling Software 
Lap-Link Plus 
WordPerfect Corp. 
WordPerfect 50 
Xerox 

Ventura Publishing 2.0 











rdware, Software & Peripherals 


In U.S.A, 


33-8950 


call; 800-233-8949 


Call toll-free: 1-800-221-4283 






CMO, 101 Reighard Ave., 





pt. B1, Williamsport, PA 17701 
Over 400 000 SATISFIEO CUSTOMERS » MAJOR CREOIT CAROS ACCEPTEO 


POLICY: Add 3% (minimum $7.00) shipping and 
handling. Larger shipments may require additional 
charges. Personal and company checks require 3 weeks 
to clear For faster delivery, use your credit card or send 
cashter's check or bank money order Credit cards are 


JAKE THN 
ow 


Pe 
MMC 





119 
l69 


219 

















not charged until we ship Pennsylvania and Maryland residents add appropnate 


sales tax All prices are U S.A. prices and are suby 


to availability. Defective software will be 
will be replaced or repaired at our discretion within the terms and limits of the 
manufacturer's warranty We cannot guarantee compatibility All sales are final and 
returned shipments are subject to a restocking fee We are not responsible for 


typographic or photographic errors 
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to change 


Allitems are subject 


with the same item only Hardware 


BIOS 


AND $399 AND WE'LL 
GUARANTEE YOU A 
FULL FEATURED NETWORK. 


THAT’S ALL it takes to turn two IBM or compatible 
PC’s into a true network. Half an hour or less to install 
MainLan and $399 for 


GIVE US HALF AN HOUR 
| 





MainLan’s complete starter 
pack. 

And if you want to add 
1,2 or more, it’s just a 
matter of $199 for each 
additional computer. 

An inexpensive way The MainLan Starter Pack-everything you need 
to turn your fragmented, to connect two computers, including two network 

. ; boards, software, documentation, and one 16.5’ 
unsociable collection of MEAed cable. ith cerroeing plage TKe Exacnsion 
computers intoa fully Pack contains the network board, and one coble 
eet and plug set. 

functioning network, 


sharing printers, making files, data and hard disks me 
available to anyone who needs them, giving you g'itsousiy 


. . a COMPUTER 
electronic mail and the comfort of security. 


FRIENDLY LAN 


vue 


LAUDABLE LAN 


MainLan’s menu system lets Don't just take our word on it. 
you spend your time working “PC WORLD” in England says 
instead of learning how to make “MainLan isa revolutionary 

it work. To transfer or manipulate way of operating in a multiple 
files, redirect printer output, or machine environment without 
send E-mail, just press the appropri- having to make all of the usual 
ate key. You can be a full-fledged sacrifices, It has the potential 
member of the network while to be the low-cost networking 
using as little as 50k. All this standard of the future? The 

at a transmission rate of 4 Mbps. kind of features that earned 


Leen nn ee ee EE TIEEEEEEEEEEIEIIRGEEEEEEEEEE! 
Yes, I want to see what MainLan’s full-featured LAN will do for me. I understand that I may retum it 
anytime within 30 days, for a full refund if am not completely sotisfied. 

1 Starter Pack. $399.00 + $10 Shipping & Handling* 

.$19900 + $10 Each Shipping & Handling* 








$ 
**Florida residents add 6% sales tax. 
Payment may be by Visa, MasterCard, money orders, cashiers check, or CO.Ds, Purchase Orders 
(hardcopies only) are accepted from Fortune 1000 companies, and educational, medical, military 
and government installations. Please note method of payment below 





STATE ZIP 
EGER © NESS SSS SSS 
——— Money Order or Cashiers Check___ CO.D. Visa______ MasterCard 
Account Number xp iration Date, 


S00 ee  —————eeeeeee—e———— 
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MainLan the PC MAGAZINE 
EDITOR’s AWARD at the 1988 
British Personal Computer Awards. 
That's MainLan. 


COMPATIBLE LAN 


Because MainLan is NETBIOS 
compatible, you can run most of 
the popular multiuser NETBIOS 
compatible applications programs 
without modifications. Supports 
file and record locking. 


THRIFTY LAN 


MainLan is easy on your pocket- 
book, too. Our unique hardware 
design costs less to produce—and 
you enjoy the savings. You'll also 
enjoy not having to have an 
expensive network server. 





THE FEATURES 


> NETBIOS compatible 
D> 4 Megabits per second transmission rate 





D> Needs as little as 50k RAM 

> Printer Sharing 

b> Hard Disk Sharing (Virtual Drive) 
D> 90 days free support 











THE GUARANTEE 


It's simple. Try MainLan at our 

special introductory offer of $399 

for the 2-PC Starter Pack and if it’s not 
what you want in a LAN, return it 
within 30 days and we'll return your 
money. The MainLan Extension Pack 
for one PC is $199. Limit of one Starter 
Pack per customer site, please. 


US Sage, Inc. Department CJ1 

2005 Tree Fork Lane, Suite 125 
Longwood, FL 32750 

(407) 331-4400 FAX (407) 331-4406 


MainLan 


LOCAL AREA NETWORK 


CALL TO ORDER 
800-999-6770 


1BM is a registered trademark of International Business Machines Corp. 





PRODUCTIVITY 
@ UTILITIES 


as the title at the top of the menu window. 
It may contain up to 26 characters. You'll 
probably use it for the name of your print- 
er. The line itself is not optional: to leave it 
blank, insert a blank line in its place in the 
PMF file. 

The lines that follow define printer 
menus and control codes. Each line con- 
tains one string of menu text followed by 
the codes that are associated with it. Menu 
text does not have to be enclosed in quota- 


tion marks, but it zusst be terminated witha | 


semicolon. The semicolon won’t show up 
in the window; it is used solely to mark 
where menu text ends and control codes 
begin. The codes themselves must adhere 
to the same flexible syntax outlined for en- 
tering codes on the command line follow- 
ing a/C qualifier or in the menu window’s 
input bar. Extra white space between con- 





# With the menu window 


popped up, a string of 
codes can be sent by 


pressing a function key. 


trol codes is ignored, so you can use 
spaces, commas, and tabs as desired to for- 
mat a PMF file for readability. 

The first three lines in a PMF file for 
Epson-compatible dot matrix printers 
might look something like those indicated 
below: 

EPSON RX/FX PRINTERS 

Elite Mode On; 27,"M” 

Elite Mode Off; 27,"P” 
The menu line text—everything to the left 
of the semicolon—may be up to 20 charac- 
ters long; any additional characters will be 
ignored. The control codes and text to the 
right of the semicolon may comprise up to 
255 bytes, though only a total of 20 charac- 
ters will show within the display window. 
In both of the examples shown above, the 
code strings are just 2 bytes in length: 
<ESC> (decimal 27) followed by a con- 
trol character. 

Menu lines are incorporated into SET- 
UP2’s menus in the same order in which 
| they occur in the PMF file. For example, if 
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EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 

Aes “screen draw’’ program that makes you do most of the work. 
EasyFLow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

& Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFiow automatically breaks the chart up & prints it in page size pieces. 

> Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

> User friendly: Don't take our word for it. PC Magazine says ‘'EasyFrow lives 
up to its name. it’s hard to Imagine any easier and more flexible way to produce 
basic and even complex flowcharts’’. [March 10th 1987 issue, page 278.) 
®» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

&> It works: We are contractually prevented from mentioning the name of the ‘‘big 
eight’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFow. 

»> Rush delivery: Order by noon today (eastem time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 {instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 


EasyFrow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.0., cheque, VISA, Mastercard or Company PO. 






































Centre] files: 






Msi lroom 


sends to complete 
centre] files “Lost Order” 
form 







—> In eddition to logging 
the compleint. the sesrch 
Log Complsint unit copiee the compleint 
for menegere ee well. 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Pubhcation quality charts like this can be produced using only minutes of preparation 
time and seconds of print time 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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a file contains 22 separate menu lines, the 
first 10 will correspond to function keys Fl 
through F10 on page 1 of the SETUP2 
menu window, the next 10 to function 
keys F1 through F10 on page 2, and page 3 
will contain just 2 lines. 

With the menu window popped up, a 
string of codes can be sent either by press- 
ing a function key or by using the Up- and 
Down-Arrow keys to highlight the desired 
menu choice and pressing Enter. Use the 
PgUp and PgDn keys to move between 
menu pages. 

Comment lines can be inserted any- 
where into aPMF file. A pound sign (#) in 
column | indicates that a line is to be treat- 
ed as a comment line. See the PMF file 
listings in the sidebar **Customizing SET- 
UP2 for Epson Dot Matrix Printers and HP 
LaserJets’’ in order to see just a few exam- 
ples of the ways that comment lines may 
be used. 

If SETUP2 encounters a syntax error 
while processing a PMF file, it will stop 
and display the error message **Make file 
error - line XXX,’’ where XXX represents 
the line number where the error occurred. 
Since only menu lines are included in this 
count, however, the ‘‘line number’’ will 
probably differ from that of the physical 
line in the PMF file. For example, suppose 
your PMF file contains three comment 
lines and a title line preceding the first 
menu line. If SETUP2 reports a make file 
error in line 5, the error actually lies in the 
ninth line of the file—the fifth menu line. 
If an error is reported, SETUP2 will not in- 
stall itself in memory. 

Because of the enormous variety of 
printers on the market and the lack of any 
relevant standards, I did not build in a de- 
fault configuration for SETUP2. You'll 
find a complete listing of all your printer’s 
capabilities and the control code sequences 
used to invoke them in the manual that 
came with it. 


MODIFYING THE CODE While the 
SETUP2 program will allow you to 
change your printer menus with nothing 
but an ASCII text editor, there are two ad- 
ditional patch points you might need to 
change with DEBUG. 

If you want to use a hotkey combination 
other than the default Ctrl-Right Shift, you 
must replace the value at offset 01B3h 
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| SHIFT_MASK Value Table 


[[e-snitt] oo ee ef ee 


| [R-Shin] eoeecesevee e 
SHIFT MASK 0123456789 ABCDEF 
Value 


_ ©—Pressed 





Figure 2: The shift mask values in the table 
above correspond to the different hotkey 
combinations formed with the Alt, Ctrl, Left 
Shift, and Right Shift keys. Decide which keys 
you want, then find a column with dots 
corresponding to those keys but no others. As 
explained in the text, use DEBUG.COM to 
enter the value found at the bottom of the 
column at offset O1B3h in the program. 


(which is normally 5) with a value ob- 
tained from the shift mask table shown in 
Figure 2. Thus, to change from Ctrl- 
Right Shift to Ctrl-Alt, for example, you 
need to enter the hex value C. (Remember, 
DEBUG always thinks in hex.) Assuming 
DEBUG.COM is in your current DOS 
path and SETUP2.COM is in your current 
directory, the entire DEBUG command 
sequence would be 
DEBUG SETUP2.COM 


E 61B3 @c 
Ww 


Q 

Similarly, if your printer is connected 
to LPT2 or LPT3 rather than to the default 
LPT1, you must use the same procedure to 
change the byte at offset 018Ah (normally 
0) to 1 for LPT2 or to 2 for LPT3. Be sure 
always to make a backup copy of the pro- 
gram before you work on it with DEBUG, 
so if you make a mistake you'll still have 
the backup to fall back on. 


PROGRAMMING NOTES Like many 
other pop-up utilities that have appeared in 
PC Magazine, SETUP2 paints a window 
onto the screen when it senses that the hot- 
keys have been pressed, and restores the 
screen upon exit. Unlike many of its prede- 
cessors, however, SETUP2 uses BIOS 
calls to do the reading and writing. This 
means that if you’re running on an older 





PC, the menu window won’t snap into 
view as quickly as some others, but it also 
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means that SETUP2 will be compatible 
with a greater number of machines. On a 
fast 286 or 386 machine, you'll hardly no- 
tice the degradation in speed. The one 
point at which the program accesses video 
memory directly is when the highlighted 
menu bar is moved up or down. The rea- 
son is that while it’s aesthetically accept- 
able for a window to paint itself on-screen 
in full view of the eye, a slow-moving light 
bar looks sloppy. 

Programmers may note that in order to 


make maximum use of memory, SETUP2 


stores control codes in a format similar to 


| that of a linked list. Each binary string is 


preceded by | byte that denotes its length. 
Thus, a code sequence only | byte long 
will require 2 bytes of memory, while a 
more complex sequence that is 255 bytes 
in length will consume 256 bytes. SET- 
UP2’s internal output routines use the 
count byte that begins a string of control 
codes to determine how many characters 
to transmit to the printer. 

SETUP2 also manages memory in a 
well-behaved manner. Rather than play 
fast and loose with DOS resources, the 
program shrinks its initial memory alloca- 
tion to 64K before processing a PMF file, 
determines the file’s size, and then re- 
quests a buffer of that size from DOS. The 
PMF file is read into the buffer and pro- 
cessed from there. This is an example of 
how .COM programs should behave—in 
direct contrast to how many of them really 
do act. 

PMF files may be up to 64K in length. 
Anything greater will cause SETUP2 to re- 
port that the file is too large for processing. 
The number of menu choices and control 
codes that can be incorporated into SET- 
UP2 is limited only by the number of lines 
you can fit into one PMF file. 

Installed without any menus, SETUP2 
will take up slightly less than 4K of memo- 
ry. The amount of RAM required with 
menus is determined by the number of 
menu lines and the length of the control 
code sequences associated with each. As a 
tule of thumb, count on 21 bytes plus the 
number of control codes for each line, 
above and beyond SETUP2’s base re- 
quirement. P 


Jeff Prosise is a contributing editor of PC 
Magazine. 
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M’S OS/2 1.1 
PROGRAMMING 








IBM's technical documentation for OS/2 1 .] and the Presentation Manager runs to more than 
_ 3,000 pages. Here’ s a breakdown of what you get, and what to expect from Microsoft. 


t’s a brave new world in programming. 

Remember the early days of DOS? Up 

through Version 2.0, IBM could rele- 
gate all the necessary technical informa- 
tion to appendices of its regular DOS user 
manuals. In the DOS 1.1 manual, the tech- 
nical information fit in 70 pages with wide 
margins. IBM's first separately published 
DOS Technical Reference manual (for 
DOS 2.1) was only about 150 pages. 

You didn’t need any more. Even today, 
many DOS programmers get by without 
any official technical documentation from 
IBM or Microsoft. DOS and the ROM 
BIOS are simple enough to be thoroughly 
documented in programming books. 
There are even several small reference 
guides, such as Ray Duncan’s MS-DOS 
Functions and 1BM ROM BIOS (published 
by Microsoft Press), that provide program- 
mers with most of the information they 
need to use DOS and the BIOS. 

OS/2 and the Presentation Manager are 
a different story, however. With OS/2 
Standard Edition 1.1, you’ve got an oper- 
ating system with over 700 documented 
function calls. Moreover, programming 
for the Presentation Manager often re- 
quires more than just a compiler and tech- 
nical documentation. Header (or include) 
files make it much easier for programmers 
to use the function calls, and various tools 
with which to design icons, bitmaps, and 
dialog boxes have become as important as 
acompiler. 

Both IBM and Microsoft are (or will 
be) selling Programmer’s Toolkits and 
Technical Reference sets for OS/2 1.1. As 
with OS/2 1 .O itself, IBM released its doc- 








umentation earlier than Microsoft. IBM 
began sending free version |.] updates to 
registered purchasers of its original OS/2 
1.0 Programmer's Toolkit and OS/2 1.0 
Technical Reference packages in January. 
These updates, which completely replace 
the earlier editions, began appearing on the 
shelves of computer stores at the same 
time. 

IBM's OS/2 1.1 Programmer’s Toolkit 
costs $787, and the Technical Reference 
package is $210—S percent higher than 
the original OS/2 1.0 versions. Currently, 
IBM is supporting Presentation Manager 
programming for only two languages: C 
and assembly language. These use the 
IBM C/2 version 1.1 compiler ($560) and 
the IBM Macro Assembler/2 ($225), re- 
spectively. 


MICROSOFT'S PLANS Though its re- 
lease is still (as of late January) several 
months away, Microsoft is also expected 





= PM programming 
requires more than just a 
compiler and technical 
documentation. Header 
files make it easier to use 
function calls. 
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to produce an OS/2 Programmer’s Tool- 
kit. Unlike the IBM version, which sepa- 
rates the toolkit and technical reference, 
Microsoft intends to consolidate every- 
thing into one package. 

With OS/2 1.0, the differences between 
the IBM and Microsoft toolkits were con- 
siderable. In particular, IBM's C header 
files declared the OS/2 functions with up- 
percase function names; Microsoft's head- 
er files used mixed-case function names. 
And in these header files Microsoft also in- 
troduced new data types designed to be 
consistent with the eventual OS/2 1.1 con- 
ventions. 

The inconsistencies between toolkits 
have been eliminated for OS/2 1.1. 1 ex- 
pect the C header files in IBM’s and Mi- 
crosoft’s packages to be nearly identical. 
In most cases, the differences will involve 
only a different copyright notice. 

However, I still expect to see some dif- 
ferences between the IBM and Microsoft 
toolkits. The tutorials will certainly be dif- 
ferent, and the function call references 
may be structured differently. 1 don’t ex- 
pect to see the same quantity of informa- 
tion on device drivers in Microsoft’s tool- 
kit as IBM provides. (Microsoft usually 
has separate device driver kits.) Naturally, 
Pll report on the Microsoft toolkit here 
when I get my hands on it. 


WHAT'S IN WHAT It’s still not clear to 
me why IBM chose to separate the OS/2 
technical documentation and tools into two 
packages. | can’t imagine a situation 
where you would need one package but not 
the other. 





CopyWrite 
copies 
everything! 


CopyWrite removes copy- 
protection from hundreds of 
software packages. if you 
find a case where CopyWrite 
can not remove protection, 
we will send you a custom 
CopyWrite for a fee. 


CopyWrite still includes the 
utility that makes copies of 

hundreds of other software 

packages. 


CopyWrite is revised regu- 
iarly to keep up with the lat- 
est in copy protection. Revi- 
sions are available for $25 
US. 

CopyWrite requires an IBM PC, XT, 
AT, PS/2 or compatible with 256k 
bytes of memory and at least one 
diskette drive. It is not copy pro- 
tected. CopyWrite is not for mak- 
Ing copies for sale or trade, or for 
any other use that deprives soft- 
ware authors of payment for their 
work. 


CopyWrite costs $75 US. 


Customizing is an additional 
$100 US per product. 


When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 


To order, send us a check for 
$75 US funds, or cail with 
your credit card. We ship 
within a day. Available on 3 
or 5 Inch diskettes. 


Quaid Software Limited 
45 Charles Street East 

Third Floor Dept M120 
Toronto Ontario M4Y 1S2 
Canada 


(416) 961-8243 








Has heat destroyed your hard disk 


_ soon...due to bearings failing? Well, 








and all your valuable data? Are you 
faced with changing out a hard disk 






join the club! Heat is a cancer to 
hard disks that will sooner or later 
destroy them. The new technology 
disks all produce more heat than 
desired and many of them will suffer 
an early death in the confines of 
your PC system chassis. 


The PC DisxSaver sits below your 
half height disk drive and cools it 
30+ degrees, while operating from 
your current power supply. The 
actual life span of your hard disk 
may increase by several years. The 
PC DisxSaver comes in three mod- 
els and installs easily in any IBM 
PC, XT, AT, compatible or clone and 
comes with full instructions. 


Order your PC DisKSAVER today. 
$44.95 


Pius postage and handling 
Toll Free (800) 223-9758 


or 
In Montana call (406) 777-5511 


| 


ATL 


American Technology Labs 





Dealer Inquiries Welcome-Patent Pending 
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The 1BM OS/2 1.1 Programmer’s 
Toolkit consists of the following items: 

@ A 50-page Programming Overview 
manual and a 100-page Building Pro- 
grams manual that cover the basics of pro- 
gramming for OS/2 1.1. 

@ A 500-page Programming Guide, 
which is a tutorial, with code examples, on 
programming for OS/2 1.1 and the Presen- 
tation Manager. (I'll discuss this below 
more fully.) 

B Two diskettes (in both 54-inch and 
3%-inch high-density formats) that in- 
clude C header files, assembler include 
files, the OS2.LIB import library, tools 
such as the resource compiler and icon edi- 
tor, and sample code. 

The 1BM OS/2 1.1 Technical Refer- 
ence collection contains only manuals and 
no diskettes. There are four manuals, how- 
ever, which are divided into seven vol- 
umes: 

@ A Programming Reference manual di- 
vided into three volumes that total some 
1,400 pages. This documents the OS/2 1.1 
function calls, Presentation Manager mes- 
sages, and the graphics engine interface. 

@ A 190-page C/2 Bindings Reference 
and a 180-page Macro Assembiler/2 Bind- 
ings Reference that show the OS/2 data 
structures and functions as they are de- 
clared in the C header files and macro as- 
sembler include files. 

m@ AnJ/O Subsystems and Device Drivers 
manual divided into two volumes that con- 
tain a total of 870 pages. This manual de- 
scribes device drivers (including those for 
PM screen and printer graphics) and 
IOCTL calls. 


LARGE-FORMAT MANUALS The new 
IBM documentation comes in 8'4- by 11- 
inch softcover manuals with three-hole 
and two-hole punches. Prior to the release 
of OS/2 1.1, IBM adapted this format for 
technical manuals describing OS/2 Ex- 
tended Edition, and manuals of this size 
have been common for years for 1BM’s 
non-personal computers. 

Perhaps surprisingly, the more than 
3,000 pages of documentation you get 
with IBM's two OS/2 1.1 packages occu- 
py only about 5 inches of shelf space. With 
such a multitude of manuals, however, 
you may not want to put them on a shelf. 
For about $45 I ordered a ‘‘catalog rack” 
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The power and performance of 
big-system CADD...MicroStation PC 


Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 
Teledyne Brown ensures the successful 
integration of scientific experiments with the 
space shuttle orbiter and the Spacelab 
module, including subsystems. 

The compatibility of MicroStation PC with 
Intergraph's other software offerings allows 
Teledyne Brown to transfer projects in various 
stages between the VAX and MicroStation until 
payload integration is complete. 





Multi-Purpose Experiment Support Structure 
(MPESS) carries a wide variety of scientific 
experiments inio space. 





Materials Science Laboratory (MSL), attached to 
the support structure, shown on MicroStation PC 


‘ 


Shaded image of a completed MSL payload on 
the shuttle 


MSL payload in position on the shuttle, shown 
in 2D on MicroStation PC 





_ 


Powerful graphics 

A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Redo, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 


Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting — even 
large-scale, production-size files — 
without additional hardware. 
Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement — minimizing errors and 
time-consuming corrections. 


Growth 

Designs created with MicroStation are 
compatible with Intergraph’s VAX and 
UNIX applications — providing an 
inexpensive entry into our broad range 
of systems without the usual file 
translation problems of other software 
packages. 


Quality. Reliability. Performance. 
See for yourself. Call for more informa- 

tion or for a referral to the MicroStation 
reseller or education center nearest you. 





_ A “™~S OF 


In the US., call 800-345-4856. 

In Alabama only, call 800-345-0218. 
Outside the US., call 205-772-1800. 
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Intergraph is a registered trademark of intergraph Corporation MicroStation is a trademark of Bentley Systems, Inc, an intergraph affiliate VAX is a trademark of Digital Equipment Corporation UNIX is a registered trademark of AT&T 





ONE YEAR Warranty on all products! 


HARD DRIVES 
International 
Ag IDN Com 


ty 


FACTORY-TRAINED 
TECHNICIANS 
are on hand 
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from my local stationery store. The rack 
holds all the manuals together at a 30 de- 
gree angle to the desk, making a conve- 
nient documentation center. If I need the 
desk space, I can move the thing en masse 
to a free area of the floor. 





A GUIDE TO PROGRAMMING If 
you're new to OS/2 and Presentation Man- 
ager programming, you’ll probably spend 
a lot of time with the Programming Guide 
included in the IBM Programmer’s Tool- 
kit. This is the closest thing IBM provides 
in the way of a tutorial. More than half of it 
is devoted to the Presentation Manager, 
but the manual also describes the video, 





= If you’re new to OS/2 
and PM programming, 
you'll probably spend a lot 
of time with the 
Programming Guide. 


keyboard, and mouse interfaces available 
to non-PM programs, and covers the file 
VO and multitasking components of the 
OS/2 kemel. 

The Programming Guide tends to be 
too overloaded with information to func- 
tion as a good tutorial, however. Particu- 
larly in the early stages, an aspiring Pre- 
sentation Manager programmer needs a 
more leisurely introduction, one that con- 
centrates on the essentials rather than at- 
tempts to list all the options. 

In fact, most Presentation Manager pro- 
grams do well with a small subset of the 
available PM functions, and a more useful 
tutorial would concentrate on this subset. 
This is, at least, the approach I took in my 
book, Programming the OS/2 Presenta- 
tion Manager, which will be published this 
spring by Microsoft Press. 

IBM's Programming Guide is sprin- 
kled with small errors, but you have to ex- 
pect that with so new a system. To illus- 
trate the kind of error you'll encounter, the 
description of the GpiBox function on 
page 14-5 says, ‘“The box primitive is al- 
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Life is hard. And then you get a 
Connection CoProcessor™ board. It’s 
ae Intel's way of letting 

4 Sg you communicate 
Gees almost effortlessly 
using your PC. And for other PCs and FAX 
machines to send messages to your PC 
with the same ridiculous ease. 

True, you do have to press a few 
keys on your PC. But you don’t have to 
set any protocols, wait for a printer 
to do its thing, or stand in line at a FAX 
machine. 

The real labor saver here is CAS. 
CAS is a software link which allows you 
to send information directly from 
applications like Lotus"1-2-3 rel. 2, 
WordPerfect” 5.0, Q&A" 30 and Sidekick” 
Plus. You can now send documents 
simply by indicating what you want to 


& 


send and who you want to send it to. 

And our Connection CoProcessor 
won't waste your valuable PC time while 
i's Communicating. You can continue to 
work while it sends programs, data and 
text, across the street or across the globe. 

Because the Connection CoProcessor 
uses its own microprocessor and 
memory to take on the time-consuming 
job of sending and receiving information 
in the background. 

All this, and Intel's toll-free technical 
support and a five-year warranty. Call 
us at 1-800-538-3373 to find out how 
Connection CoProcessor beats the way 
you re communicating today. Coming 


and going. 
intel’ 


(© 1989 ime! Corporation Ieee ws 2 reginered trademarks and Connecnce: CoProcessar it 3 erademark of trart Corporation, Other brand and product names are waderauris of their Reapective owners 
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ways drawn in a counterclockwise direc- 
tion.’’ Actually, the direction in which 
GpiBox draws the box is dependent on 
how the program specifies the two oppos- 
ing comers of the box. (And yes, it some- 
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times does make a difference in which di- 
rection the GPI draws the box.) The 
description of GpiBox in the Program- 
ming Reference manual has the correct de- 
scription of how this function works. 


Our Printer Sharing Unit 


Does Networking! 


An totegrated Sohution 

‘Take our Master Switch“, a sophisticated 
sharing device, combine A with MasterNet ~ 
Networking software lor PCs, and you've 
got an integrated solution for printer and 
plotter sharing, tite transter, electronic mail, 
and a lot more Of course you can also 
share modems, minis and maintrames or 
nooess the network remotely Installation 
and operation bs very simple 

Versatile 

‘Or you can use the Master Switch to 
irik any computer oF perpheral with a perial 
of paratiel interlace The switch accepis 
‘over 20 commande for controtiing the flow 
of data It may De operated automabcaty, 
by command. or with mteractive menus Ite 
buflor is expandable to one megabyle and 
holds up to 64 simukaneous jobs. The 


MasterLink™ ublly diskatte for PCa 
comes wih every unit and unteashes the 
Power of the swtich with ts memory-resident: 
nocess to the commands and menus 
Other Products 

‘We nave a full line ol connectivity solusons 
you jusl want printor sharing, we ve got 


_ 


Zs, ROSE 


? ELECTRONICS 


Gise a Rose ta your computer 


it Wo alao have automatic switches, code- 
activated swniches buffers, converters 
cables protocol converters, multiplexers, 
line drrvera, and other products. 
Commiment to Excellence 

‘At Rose Electronics, ware not satisfied 
unt youre salsfied That's why wa have 
thousands of customers around the wortd 
including large. modwm, and small 
businesses, factories. stores, educational 
insttubons. and Federal state and local 
governments We back our producis with 
full technical support, aone-year warranty, 
and a thirty-day money-back guaranteo 


Call now for literature or 
more information. 
(800) 333-9343 


PO Box 742671 © Heuston Texee 77274 © Tel (719) 933-7873 © FAX (713) 633-0044 © Telex 4640660 
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FUNCTIONS AND BINDINGS The 
three-volume Programming Reference 
manual is, naturally, the core of the IBM 
OS/2 1.1 Technical Reference package. Its 
first two volumes contain descriptions of 
all the documented functions, in alphabeti- 
cal order, with each function beginning on 
a new page. 

Each function is presented with its pa- 
rameters, possible return values, error 
codes, and some remarks. When a func- 
tion involves a data structure, the fields of 
the structure are also described. I’m partic- 
ularly happy to see a list of the possible er- 
ror codes associated with each function, 





s The Programming 
Reference manual is the 
core of IBM’s OS/2 Tech- 
nical Reference package. 


this was missing from IBM’s Technical 
Reference set for OS/2 1.0. 

In practice, however, IBM’s Program- 
ming Reference tums out to be a little diffi- 
cult to use. Although most Presentation 
Manager programming will be done in C, 
the function documentation in the manual 
is language-independent. To find the C 
syntax and the names of structure fields in 
the C structures, you must consult the C/2 
Bindings Reference manual. 

This is a sound and traditional way of 
documenting an API, because it allows the 
Technical Reference to be used for more 
than one language. But I think it would be 
better to show the C syntax along with the 
language-independent description of each 
function. It seems to me a small conces- 
sion to reality. 

I don’t know yet whether I will eventu- 
ally use IBM’s or Microsoft’s reference 
manuals for my day-to-day OS/2 program- 
ming. | will have to wait and see what Mi- 
crosoft’s manuals are like. 1 suspect that 
they will be more oriented toward C and 
easier to use for C programmers. But IBM 
has done a good job on its manuals, and for 
the time being, they are more than ade- 
quate. i 
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USING EXTENDED 


MEMORY, PART 1 


Writing programs that access memory above the normal DOS 1 MB barrier requires shifting 
back and forth from protected mode. It’s tricky, but here are the ways you can do it. 


the term used for RAM storage ad- 

dresses above the 1 MB boundary on 
80286- and 80386-based PCs. It must not 
be confused with conventional memory, 
which comprises addresses below 1MB, 
or with expanded memory, which is bank- 
switched memory that can be mapped as 
pages into the conventional-memory ad- 
dress space. A sketch of the relationship 
between conventional memory and ex- 
tended memory is shown in Figure 1. 

If you own a PC AT clone of almost any 
brand, you probably have at least a small 
amount of extended memory in your sys- 
tem. These days, such clones typically ar- 
rive with IMB of RAM installed on the 
motherboard, of which only 512K or 640K 
actually starts at address 0. The addresses 
for the remainder begin at 1 MB. More- 
over, if you have purchased any add-in 
memory board for an AT-class machine, 
that board can probably be configured as 
extended memory, expanded memory, or 
a combination of both. 

The physical, linear address of the mag- 
ic IMB boundary is 100000h. Looked at in 
binary terms, this means that all memory 
locations above that boundary must have 
addresses at least 21 bits long. In their pro- 
tected mode, 80286 and 80386 CPUs are 
capable of generating these addresses di- 
rectly, and protected-mode operating sys- 
tems such as OS/2 and Unix and Xenix can 
use all the extended memory you can plug 
into your machine for storing programs 
and data. 

By contrast, DOS and its applications 
run on the 80286 and 80386 in real 


I: today’s jargon, extended memory is 





mode—a sort of 8086/88 emulation mode. 
In real mode, the 80286 and 80386 CPUs 
can generate only 20-bit addresses. The 
obvious implication would seem to be that 
DOS and its client programs cannot make 
use of extended memory for storage of 
programs and data. 

Yet our daily experience tells us other- 
wise. We’ve all got RAMdisks, disk 
caches, print spoolers, TSRs, and other 


PCs PC Memory Map 


ROM BIOS 
ROM BASIC 


Video buffers 
Conventional 


memo 
DOS and its MY 


applications 





Figure 1: This diagram shows the relationship 
between conventional and extended memory. 
Expanded memory pages (not shown here} are 
usually mapped into conventional memory 
between the 640K and IMB boundaries, 
although EMS 4.0 also allows pages to be 
mapped below the 640K boundary. 
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utilities of every description that do exploit 
extended memory when it is present. How 
do these programs reach these ‘‘obviously 
unreachable’” memory addresses, and 
how can you make similar use of extended 


memory in your programming? 


ACCESSING EXTENDED MEMORY 
The first thing to understand about using 
extended memory is that the lunch is not 
free. With but two bizarre exceptions (I'l! 
discuss these in the next issue), a program 
does have to be running in protected mode 
to read and write memory locations above 
the IMB boundary. And moving safely 
from real mode to protected mode and 
back again is not a trivial task. 

Simply getting into protected mode 
from real mode isn’t hard. You just set the 
PE (protect enable) bit in the 80286’s 
MSW (machine status word) and you’re 
there! But unless you’ve done some addi- 
tional required housekeeping, your pro- 
gram will immediately crash. Certain data 
structures and CPU registers that have no 
meaning in real mode must be initialized. 
For example, you must set up a global 
descriptor table (GDT) that controls pro- 
tected-mode memory mapping, segment 
types, and access rights, and you must load 
the address of the table into the CPU’s 
GDT pointer register. 

Assuming you manage to enter protect- 
ed mode and read or write the data of inter- 
est, you must then retum to real mode so 
your program can continue its main line of 
execution. After all, you do want to be able 
to invoke DOS to read or write files and in- 
teract with the user, and I guarantee you 
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that DOS will be quite confused if you call 
it in protected mode. 

Realizing this, your first inclination 
would be to haul down your handy Intel 
80286 Programmer's Reference and look 
up the machine instruction that switches 
the CPU from protected mode to real 
mode. Surprise! There isn’t one! When the 
80286 was designed, Intel’s engineers 
never dreamed that anybody would ever 


Tiais 


Calt with: 
= 67h 
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want to make a transition from the clearly 
superior protected mode back to dull old 
real mode! Luckily, there is an escape 
hatch, however undesirable it may sound: 
if you halt the CPU and restart it, the CPU 
will restart in real mode. 


CAN YOU BELIEVE IT? On 80286- 
based AT-class machines, the actual tech- 
nique used by VDISK and such programs 


Initializing Extended Memory 
Interrupt 15h function 87h—Move Extended Memory Block 


= number of words to move 
= segment:offset of global descriptor table 


If function successful 
Carry flag = Clear 
AH = 00h 

If function unsuccessful 
Carry flag = set 
AH = Status 


Oth if RAM parity error 
O2h if exception interrupt error 
O3h if gate address line 20 failed 


The global descnptor table is composed of six 8-byte descnptors used by the CPU in 
protected mode. The calling program |s responsible for initializing the following portions of 
the table (the remainder, offsets OOh-OFh and 20h-2Fh, is initialized by the ROM BIOS): 


Byte(s) 
OOh-OFh 
10h-11h 
12h-14h 
15h 
16h-17h 
18h~19h 
1Ah-1Ch 
1Dh 
1€h-2Fh 


_ Contents 


Figure 2: ROM BIOS interrupt 15h function 87h, 


reserved (should be 0) 

segment length in bytes (2*CX-1 or greater) 
24-bit linear source address 

access rights byte (always 93h) 

reserved (should be 0) 

segment length in bytes (2*CX-1 or greater) 
24-bit linear destination address 

access rights byte (always 93h) 

reserved (should be 0) 








whose parameters and results are shown above, 


allows data to be moved between any two locations in conventional or extended memory. It is also 


used to load the required global descriptor table. 
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for making the switch back to real mode is 
an almost unbelievable kludge. I can still 
remember a feeling of incredulity—back 
in the DOS 2.0 days—when I read through 
the VDISK and ROM BIOS source list- 
ings to find out how they were accomplish- 
ing this magic. A certain value is stored in 
a reserved memory location to serve as a 
signal to the ROM BIOS, and a special 
command is sent to the keyboard control- 
ler. Then the CPU is halted. 

The keyboard controller, in its own 
good time, recognizes the command and 
generates a special interrupt that resets the 
CPU. The CPU then starts execution at 
FFFF;0000h, as usual, and begins the 
ROM BIOS POST (power-on self-test). 
The ROM BIOS checks for the special val- 
ue that was earlier saved in RAM, real- 
izes—finally—that it is waking up from an 


| intentional halt, and returns control to the 


previously executing program rather than 
continuing with the ROM bootstrap. The 
turnaround time for this whole process can 
be on the order of several milliseconds. 
Microsoft’s Gordon Letwin has aptly char- 
acterized it as ‘‘turning off the car to 
change gears.” 

Fortunately, things aren’t quite so bad 
on PS/2 or 80386-based machines. PS/2s 
have special hardware support that allows 
a faster reset cycle (though the CPU still 
must be halted for the reset). 80386-based 
machines, on the other hand, can switch 
back to real mode by changing a bit in a 
Control register, so they don’t need to halt 
the CPU at all. That’s because by the time 
the 80386 was being designed, it was be- 
coming obvious that DOS and the pro- 
grams that run under it weren’t going to 
disappear any time soon. 


ROM BIOS FUNCTIONS §Inany event, 
you don’t have to worry too much about 
these gory details in writing your own ap- 
plication programs, because the ROM 
BIOS provides two functions that let you 
access extended memory in a hardware- 
independent manner. These are interrupt 
15h function 87h, which copies a block of 
data from any location in conventional or 
extended memory to any other location; 
and interrupt 15h function 88h, which re- 
turns the amount of extended memory in- 
stalled in the system. The parameters and 
results of these two functions are outlined 
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in Figures 2 and 3. (There’s an additional 
function—interrupt 15h function 
89h—that allows a program to enter pro- 
tected mode and stay there, but we'll ig- 
nore this one for now.) 

The parameter block required by inter- 
rupt 15h function 87 is actually a partially 
filled-in global descriptor table. The ROM 
BIOS takes care of the remaining neces- 
sary initialization of the table before it 
switches the CPU into protected mode. 
The most important thing you need to no- 
tice about the parameter block is that the 
addresses you place in it are 24-bit linear 
byte addresses—numbers from 000000h 
to FFFFFFh—rather than the more famil- 
iar segment:offset pairs. To convert the lat- 
ter into the former, you shift the segment 
left 4 bits and then add the offset. The 3 
bytes of a linear address are stored in their 
natural order, with the least-significant 
byte at the lowest address. 

You must use these ROM BIOS rou- 
tines with caution, if at all, for several rea- 
sons. First, of course, data stored in ex- 
tended memory is volatile; it is lost if the 
machine is reset or turned off. Second, on 
80286-based machines with a PC AT ar- 
chitecture, the switch from real mode to 
protected mode and back again is a rela- 
tively slow process. This can result in lost 
interrupts for communications programs 
running at high bps rates and can have oth- 
er unpleasant consequences. Lastly, pro- 
grams that use these ROM BIOS functions 
are incompatible with the DOS Compati- 
bility Box of OS/2. 


PRIMITIVE MANAGEMENT You 
may already have spotted the major weak- 
ness of the extended memory functions 
supported by the ROM BIOS. While they 
let you access any location in extended 
memory quite freely, they do not make any 
attempt to arbitrate between two or more 
programs or drivers that are using extend- 
ed memory at the same time. For example, 
if an application program and RAMdisk 
both attempt to put data in the same area of 
extended memory, no error will be re- 
turned to either program, but the data of 
one or both may be destroyed. 
Regrettably, neither IBM nor Microsoft 
came up with any standard scheme for the 
cooperative use of extended memory by 
DOS programs during the first few years 


PRODUCTIVITY 


Ty Sizing Up 
‘4 Extended Memory 


Interrupt 15h function 88h— 
Get Extended Memory Size 


ler imes AH = 88h 


AX = amount ot extended 
memory (in kilobytes) 


Returns 





Figure 3: ROM BIOS interrupt 15h function 
88h is used to return the amount of extended 
memory installed in the system and must be 
“‘hooked’’ by programs that use the “interrupt 
15h method’ of managing extended memory 
allocations. 


of the PC AT’s existence. Third-party soft- 
ware developers were left to their own de- 
vices, and almost all of them eventually 
settled on one of two methods for extended 
memory management. 1’ll call these the 
‘*VDISK method” and the ‘‘interrupt | Sh 
method.’’ 

When a VDISK driver is loaded, it 
saves information about the amount of ex- 


any programs that may be loaded after 
yours. 

The interrupt [5h method of imple- 
menting extended memory management is 
much less complicated. The application 
calls interrupt 15h function 88h to find out 
how much extended memory is available 
and then ‘‘hooks”’ the interrupt 15h vector 
so as to intercept calls made by other pro- 
grams. Thus, when the application sees a 
subsequent call to interrupt 15h function 
88h, it retums a reduced value that reflects 
the amount of extended memory it is us- 
ing. (All other interrupt 15h calls are sim- 
ply passed on to the original owner of the 
intermupt vector.) This technique deceives 
the other application into believing that the 


| extended memory being used by the first 


tended memory it is using in two places: | 


(1) in a data structure located in conven- 
tional memory and found via the interrupt 


19h vector and (2) in a data structure locat- | 


ed in extended memory at the 1 MB bound- 
ary. If additional copies of VDISK are 
loaded (to create additional logical RAM- 


disks), each looks at both of these areas to | 


determine the amount and location of ex- 
tended memory still available and updates 
them to reflect any additional extended 
memory assigned. 

Applications that adopt the VDISK 
method of extended memory management 
simply update the interrupt 19h and ex- 





tended memory indicators in the same 
manner. At least, they ought to! In actual 
practice, some applications update only 
the interrupt 19h area and some update 
only the extended memory area. As a con- 
sequence, if you adopt the VDISK method 
yourself, you must program very defen- 
sively: check both areas, assume that the 
lesser amount of extended memory is 
available, and then update both allocation 
signatures to be consistent and correct for 
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program does not exist. 

In sum, the VDISK method allows ex- 
tended memory to be allocated upward, 
starting from the 1MB boundary, and the 
interrupt 15h method allows extended 
memory to be allocated downward, from 
the top. Since both management methods 
are in common use, however, you must 
take both into account when writing your 
own programs. Furthermore, neither 
method provides protection from applica- 
tions that simply switch into protected 
mode, find the size of extended memory 
by reading and writing it directly, and then 
use it all without regard to other, previous- 
ly loaded programs. 

Moreover, both methods share a fatal 
weakness: the management is not dynam- 
ic but is rather first-in-last-out. If a pro- 
gram terminates and ‘‘releases’’ its ex- 
tended memory, that memory is not 
available for use by other programs until 
all the extended memory that was allocated 
afterward by other applications is also re- 
leased. 


During 1988—4 years after the intro- 
duction of the PC AT—two long-overdue 
proposals for a more sophisticated, coop- 
erative use of extended memory under 
DOS were introduced. The first is the eX- 
tended Memory Specification (XMS), 
which represents a collaborative effort of 
Microsoft, Intel, AST Research, and Lo- 
tus. The second, which applies only to 
80386-based systems, is the Virtual Con- 
trol Program Interface (VCPI), and it is 
sponsored by Quarterdeck Office Systems 
and Phar Lap Software. I'll have more to 
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say about the XMS and VCPI, and in the 
next installment of this column, 1’ be pre- 
senting the assembly language and C 
source code for some extended memory 
| routines you can use in your own program- 
| ming. 


THE VDISK INDICATORS _In the dis- 
cussion above, 1 was intentionally rather 
vague about VDISK’s data structures. 
Here are more-specific details of how the 
VDISK memory management approach 
works. 

VDISK takes over the interrupt 19h 
vector, which normally contains the ad- 
dress of the ROM BIOS routine that re- 
boots the system, and points it to an inter- 
rupt 19h handler within itself. This new 
handler does nothing more than transfer 
control to the original handler, so its mere 
presence does not affect the system’s oper- 
ation. However, a program can fetch the 
segment portion of the interrupt 19h vec- 
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tor, assume that it points to the beginning 
of a VDISK driver if one is loaded, and use 
it to determine whether a VDISK driver is 
in fact present. If a VDISK driver is load- 
ed, its name and the address of the first free 
(unallocated) extended memory can be 
found at fixed offsets from its base. 

The exact memory addresses to be in- 
spected may vary from one version of 
VDISK to another, but you can obtain the 
necessary information from the VDISK 
.ASM source file included on the IBM PC- 
DOS distribution disks. To get a practical, 
illustrative example, I put the line 

DEVICE=VDISK.SYS /E 


in the CONFIG.SYS file of e PC-DOS 3.3 
system and rebooted. (The /E switch di- 
rects VDISK to use extended memory.) 
During system initialization I observed the 
usual message, which indicated that 
VDISK had created its default-size 64K 
RAMdisk as logical drive F:. 1 then in- 





spected the interrupt 19h vector and found 
that it contained the address 1 BF3:008Eh. 
Figure 4 is a hex dump of addresses 
1BF3:0000h through 1BF3:003Fh—the 
first 64 bytes of the VDISK driver. 

Bytes 00h through 11h are the VDISK 
device driver header, which contains in- 
formation about the driver’s entry points, 
capabilities, and other things of interest to 
the DOS kemel. In this example, bytes 
12h through 2Bh are the initial portion of a 
volume label that VDISK places in the root 
directory of its RAMdisk. Dig out your 
ASCIi/hex chart and you'll see that the la- 
bel contains the string VDISK and the PC- 
DOS version number. Finally, bytes 2Ch 
through 2Eh contain the linear address of 
the first free byte of extended memory: 
110000h in this example (IMB + 64K, 
since VDISK is using the 64K starting at 
1MB). 

Now let’s take a look at the VDISK al- 
location information stored in extended 
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Device driver header 


1BF3:0000 
1BF3:0010 _ 

" 00 00 
1BF3:0030 18|70 00 a1 


Partial volume labei 


VDISK in Conventional Memory 


53 4B 20 20 56 33 2E 


00 00 60 86 09 00 00,11 EO. 


1G 45 00 00 00 00 10 10})00 08 


Linear byte address of free extended memory 





Figure 4: Above is a hex dump of the first 64 bytes of the memory occupied by the PC-DOS 3.3 
VDISK driver. The base address of the driver was found by inspecting the interrupt 19h vector, 
which (in this instance) contained the address 1BF3:008Eh. In this particular version of VDISK, 
the 24-bit linear address of the first byte of free extended memory (110000h) is found in offsets 


002Ch through 002Eh. 


pr VDISK in Extended Memory 


‘| 
THE 


Indicates not bootabie 
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(ee ee 


00 00 00 56 44 49 53 


01 40 00 00 02, FE 06 


100000 
100010 
100020 51 


100030 


BA C3 AA BS) FF FF AB 8B CA 33 CO F3 AA 59 | E2 
EF B9 1A 00 F3/A4 BB 20 00 F7 26 51 00 2D 1A) 00 | 


OEM identity field 


Ce ee, ee; ee Oe” 


4B 33 2E 33 80 00 01 01 00 
00 08 00 01 00 00 00 40, 04 





ale 


memory. Figure 5 contains a hex dump of 
addresses 100000h through 10003Fh, 
which are the 64 bytes beginning at the 
1MB boundary. This memory is part of the 
first logical sector of VDISK’s RAMdisk 
storage, so VDISK makes it look like the 
boot sector of a normal DOS block device. 
Offsets OOh-02h contain zero, showing 
that the disk is not bootable; bytes 
03h-OAh are the ‘‘OEM identity field”’ 
and contain the string ‘‘VDISK3.3”’; and 
bytes OBh-1Dh are the “BIOS Parameter 





Start of free extended memory 
(in kilobytes) 





Figure 5: This hex dump shows the first 64 bytes of extended memory after the PC-DOS 3.3 VDISK 
driver is loaded. This memory section is set up to simulate the ‘‘boot block’’ of anormal DOS disk 
device, and so contains an '‘OEM Identity Field’ in offsets O3h-OAh and a valid BIOS Parameter 
Block (BPB) in offsets OBh-1Dh. The bytes at offsets 1Eh and 1Fh hold the address of the first free 

| extended memory: 0440h (1,088K) in this example. 


Block’’ (BPB), from which DOS can cal- 
culate the locations of the FAT, the root di- 
rectory, and so on. 

The 2 bytes at offset O1Eh and 1Fh are 
what we want to see. If you look at the 
source code for VDISK, you'll find that 
these 2 bytes are treated as a word field and 
that they contain the address (in kilobytes) 
of the first free extended memory. In this 
particular case, the word contains 0440h 
(1,088K), which is again 1MB (1,024K) 
+ 64K. 
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PC Magazine Jan. 31, 1989, awarded Northgate's 


286/12SM system its highly respected... 
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PC Magazine said: 


“Speed by design: it's clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed. The 
hardware and software components used 
in the Northgate 286/12 are chosen to give 
the most pep for the fewest dollars. 

While the 286/12 is 

not the least- ‘if you Waal 2 system 
expensive fully designed witl 
configured systemin perform. 4.0 

this series, it simply expansions top 
gives more of priorities Gomsider this 
everything’ system seringsly.” 


ee eee 


THE NORTHGATE PROMISE... 


That's the BEST reason Northgate'’s 
286/12SM complete system deserves 





Your Choice” as your next computer! 


U inpack 


< the carton, plug it together. 
Turn it on. 1 The already formatted 
hard drive purrs. Up pops the C 
prompt. Type DiR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice...68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.0i with this system. Most 
others don’t even include DOS. They 
charge extra. including Dell. 

Now...take it for a test drive. Load 
your programs. Finished so fast? Run 
i-2-3. Try a re-calc. You hardly get 
your finger off the Enter key before 
it's done. You don’t know what fast is 
‘til you ‘ve run this baby. 


the 286/12SM e exu id 





es 





juality. No cheap, old feaibacd 12” 
monitor. Here's a high quality 14” 
graphics monitor, or even better, a 
true i6-bit (not 8-bit) VGA graphics 


monitor puts 256 colors on the 
screen. Simply magnificent. 

More quality: Wait until you 
discover data entry with Northgate’s 
exclusive OmniKey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 


You can't buy OmniKey anywhere 











Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 








NORTHGATE PROUDLY ANNOUNCE: 


Sorbus 


A Bell Atlantic™ Company Nationwide Independent Computer 
Service is now included at no extra cost to the owner— 
with every NORTHGATE COMPUTER SYSTEM. 





Complete System Price 


$2,199°° 


Fully configured with 68 MB hard 
drive, 14” monitor, 1.2 MB and 
1.44 MB floppy drives. 
OmniKey/102 keyboard 

AND MORE... 































me FACT 


Northgate 286/12 

Northgate ter Systems 
13895 Industrial Park Blvd., #110 
Plymouth. MN $5441 

(800) 548-1993 

(612) 553-0111 


List Price: With IMB RAM, 67MB hard 
disk, 1.2MB 54-inch or 144MB 3%-1nch 
floppy disk drive, monochrome card and 
monitor, DOS 3.3. $1,995, with WGA card 
and monitor, $2,599 


In Short: Northgate bundles high- 
performunce systems The competitively 


12-MHz AT-Level architecture. 






Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE US.A.— 
gives you a full IMB of usable RAM. So 

you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/12SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call “Lightning Alley” runs at processor 
speed—12MHz—not 6 or 8 MHz as do others. 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
‘Two floppies, too, so you can use 1.2 and 
1.44MB diskettes. as well as 360’s and 720's. 


Let's talk differences and what makes 
Northgate a better value. Many systems have 
IMB of RAM (including Dell. CompuAdd). 
BUT...only 640K is usable. The other 384K 
is “shadowed” 
That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can’t use SmartDrive for Windows— 
want to see what S-L-OW is? Try it. 
Northgate performance is as good or 
better and gives you more for your money. 






Ate ING 


Phone No 


TERMS: VISA. MC, COD. Credit Card. 
Pre-Payment (allow 2 weeks for per 
sonal theds 


NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 pm. CST 


Transfer and 
Canadian Toll Free Order Hotline: 800-338-8383 pr heed aman 
also ship ta APO and FPO. All 
are FOB Minneapolis. MN. 


13895 industrial Park Boulevard, Suite 110. Plymouth, Minnesota 5544i 
From Foreign Countries call Corporate Headquarters (6121 553-0111 © FAX (612) 553-1695 
For corporate government and institutional sales in Texas. Louisiana and Oklahoma call 1512) 343-7591 


Prices and specifications subject to change wahout, 
notice. Northgate reserves the right to substhute 
components of equal or greater quality or pertor 
mance AB lier subject to availability 


el Eee 


priced 286/12 combines hardware and sofi- 
‘ware components to get the most from the 









M Processor— intel 80286/12 tnot a 10]. 

H Cabinet—Full size desktop case: con- 
trol panel with m reset button, 
speed switch (8/i2MHz), hard drive in- 
use light, 200-watt power supply. 

@ Hard Drive—Microscience 68MB, 


28MS access time. 
H Controtler— 16-bit. RLL, 1:1 interleave 
for 800,000 BPS data transfer. 


HM Famed OmniKey!02 keyboard—pick 

___ of the pros. 

Hl Floppies—One !.2MB 5% inch; one 

1.44MB 3% inch. 

Monitor—14” flatscreen, amber or 

__ white, i000 line resolution capability. 

| Video Adapter—Hercules compatible 
with parallei port. 

i Software—Northgate MS-DOS 4.01 
with GWBasic, hardbound covers: 
PCKwick hard drive caching: North- 
gate System and DOS on-line user's 
guide: Northgate Utilities, 


Ail systems are custom configured and 
manufactured at our production facility in 
Plymouth, Minnesota Approximately 80 
percent of parts used in Northgate systems 
are made in the US A 

Hard dnve is factory-formatted (we 
can do this legally because we are a DOS 
licensee) and system can be unpacked 
and ready for operations on site in about 
10 minutes. Full instructions {written and 
printed in English] are provided. 


"} 


| | 


SYSTEM OPTIONS: 
Display—i6-bit VGA Greyscale. Analog 
or Muitisynch 


Hard Drives—Up to 600MB. SCSI. ESD. 
RLL (Northgate believes MFM dnves are 
obsolete} 





FINANCING: 

Use the Northgate "Big N” revolving 
credit card instead of tying up Visa or MC 
credit. Millions in financing available, easy 
to qualify. 


OR...Lease a Northgate with up to 
five-year terms. Ideal when cash flow Is 
important. Phone for details. 

Cohoptier Spnerta the Al cover roauca inne shee 
trademarks of registered tradenames of their respective 
companies. 


Manzana announces 
the indispensable 
51/4" drive for the PS/2. 


When you asked for a reliable 51/4" floppy drive, 
we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica, When you must have quality, specify Manzana. 

Floppy drives for your 


External! 1.44MB Drives: 
Host-Powered Plus for AT--$374.95. 
High Density External for XT--$384.95. 
Internal 1.44 MB Drives: 

Internal Plus--$199.95. 

3rd Intemal Plus--$289.95. 

(Will work on your Model 30 alsol) 3rd internal Mux Card-$99.95. 
Manzana/360 360K drive--$344.95. High Density Controller Card--$94.95. 


Also new! Manzana/1.44, @ 3.5" external 1.44MB drive for PS/2 Model 30. 


GO WITH 
MICRO D 


To Order: 
Contact your dealer 
or call us directly a1 


(805) 968-1387 


External host-powered 

floppy drives which can be 
connected to PS/2 computers or com- 
patibies such as the Epson Ie. Includes 
all hardware & software for most 
installetions. 
Manzana/1.2 dual 1.2MB & 360K 
drive--$374.95. 


Manzana 
MicroSystems, Inc. 
P.O. Box 2117 
Goleta, CA 93118 
Fax: 805/968-5449 


— 
Manzana 
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FOR (RFE | AVL RRs CSN Ey: 


BECAUSE YOU 
SELL ONE 
OF THESE... 


YOU SHOULD SELL THIS... 


Bring PC MAGAZINE, the “silent salesman,’ into your store end provide your 
customers with clearly written comparetive reviews of the hardware and soft- 
ware you carry! 

Knowledgeable PC users tum to PC MAGAZINE 22 times e year for in-depth 
eveluations conducted by PC Labs, 
our independent product testing laboratory. 

%? Increase the sales of your inventory 
p / and earn additional! profits with PC 
°Y Mog! MAGAZINE. For more information on 
/ how you can sell the profil leader, call 
(212) 503-5331 or write: 
Chris Cherry—Retail Sales 
Representative 
Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
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PRODUCTIVITY 
| & POWER PROGRAMMING 


The responsibilities of a program you 
might write that uses the VDISK method 
for extended memory manegement are 
now a bit clearer. The program must first 
find the total amount of extended memory 
available by calling interrupt 15h function 
88h. This will protect it against the pro- 
grams that use the interrupt 1Sh manage- 
ment method. It must then inspect the in- 
terrupt 19h vector to find out whether the 
vector points to the base of an already- 
loaded VDISK driver. 

If a VDISK driver is already resident, 
the new program must inspect both the 
fields within the driver itself and the boot 
block at the IMB boundary, so as to deter- 
mine the starting address of available ex- 
tended memory. If these are inconsistent, 
your program should use the higher of the 
two. It must decide how much memory to 
reserve for itself and then update the two 
fields just mentioned to reflect that amount 
of “‘allocated”* extended memory. 

If no VDISK driver is present in the 
system, your program can take the easy 
way out: hook the interrupt 15h vector and 
use the interrupt 15h method of memory 
management. Alternatively, it can pretend 
that it is a VDISK by pointing the interrupt 
19h vector to something that appears to be 
a VDISK driver header and by creating a 
phony boot block et IMB. In either case, 
the program must also install its own Con- 
trol-C (interrupt 23h) and critical-error (in- 
terrupt 24h) handlers so that it cannot be 
terminated unexpectedly. 

Regardless of the allocation method 
used, your program must be careful to exit 
gracefully so that it removes all evidence 
of its presence and so that any extended 
memory it used is not orphaned. If the in- 
terrupt ISh vector was captured, that vec- 
tor must be restored to point to the previous 
owner. If the VDISK indicators were mod- 
ified, they must be retumed to their proper 
state to “‘release’’ the memory. This can 
be quite tricky if another driver or TSR has 








after your own application program. 


THE IN-BOX Please send your ques- 
_ tions, suggestions, and comments to me at 

any of the following e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: Imi 

BIX: rduncan 


allocated some extended memory to itself. 


With us, 
VGA stands for 
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You don't have to pay top dollar to get VGA color tech- 
nology in a monitor. 

Not when there's an alternative with the world class 
quality of Samtron. 
Our monitors are made in Korea, by Samsung Electron 
ssmmssesgg Devices. One 
@ © of the largest 
monitor 


a &. 
— SS 
~ er manufacturers in the 
4 7 “= world. But, while we 
4s —/ Vee make monitors in volume, 





ProductsAetnedror +We don't make them in 
Tha international Market every p ossible model 
Just the most popular ones, refined for the 
international market. Like the 14” Samtron VGA color 
monitor you see on the right. 
That keeps the production runs high, the costs low. 
It's how we've been the money-saving alternative for 
smart monitor buyers in the U.S. and around the world 


since 1978. (Our service is also worldwide.) 
And it's why choosing a Samtron VGA monitor is as SAW aT ON 
brilliant as the 256 colors you'll get. 





SAMSU LECTRON DEV! 
USA HEADQUARTERS REPAIR SERVICS: USA DISTRIBUTORS CANADIAN DISTRIBUTORS " MSU NG El Cc D ICES 
SAMSUNG ELECTRON DEVICES EAST SAMSUNG AMERICA INC. CANARIA TECHNOLOGIES INC 
AMERICA. INC TEL (800) 223-0233 TEL. (201) 582-7800 TEL (416) 890-2525 
TEL (213) 802-8425 MIO-WEST (COM GROUP INC STEALING MICRO SYSTEM INC 
FAX i) 002-8620 TEL (800) 227-3376 TEL. (213) 832-8759 TEL. (604) 270-3233 
PAR’ SAMSUNG FIG INTL 
TEL. (714) 822-1282 TEL (800) 543-5752 TEx (age) oat a 
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Work Faster, 
Smarter and Cheaper. 
Guaranteed. 






From the worlds leading | to the Professional Series 
manufacturer of computer Mouse. “Well designed, care- 
keyboards comes a small 1 =. eae fully documented, and an 
product that can make a exceptional SS 

io diff A . Sad a Yet 
rs ae PROFESSIONAL, SERIES poate | md 
the Key ‘Tronic Profes- mo Ouse summed it up. 4a Fe 
sional Series Mouse. " a : | 

The Price 
Is Right. 





lists for $109— 
a remarkable price consider- 
ing the menuing software 
and numerous performance 
features which are included. 
The Faster Way L And if you purchase a 
on Series Mouse before June 30 
. ' ies Mouse re June 30, 
Pinhal Sa age oa 1989, you can earn a $10 
custom pop-up menu soft rebate. Simply fill out the coupon 
that allows you to i your way below, attach a copy of your sales 


The EditorS Choice | receipt, and mail both to the 


through Lotus 1-2-3, WordPerfect i nae ae, 
_ : Is The Smart Choice. | address indicated. Key Tronic will 


4.2 and 5.0, and dBASE III PLUS 


with point-and-click ease and Great care went into the design mallee 

precision. and engineering of the Profes- Your Satisfaction Is 
Of course, the Professional sional Series Mouse. In fact,PC | Guaranteed. 

Series Mouse also operates with | MAGAZINE had many flattering | ' , : 

literally hundreds of other soft- | things to say in its February 14,_ | If you're not 100% satisfied with 


ware programs: from desktop 1989, issue (page 252), when it | theF rofessional Serics Mouse, you 
publishing, to CAD, to graphics, issued the Editors Choice Award | C4 feturn it to Key Tronic Corpo- 
ration for a replacement or a full 
To receive your $10 check from Key Tronic? please complete the following information —_ refund! 
and mail (postmarked by July 15, 1989) with a copy of your dated sales receipt to A 
Key ‘Tronic tes #143*PO, Box 1se87 28 eecine, WA 99214. So ask your computer equip- 





ment dealer for a Key Tronic Pro- 
4 fessional Series Mouse by name. 
Its the guaranteed way to work 
| faster, smarter and cheaper! 


key tronic 
Professional Series’ 


1-800-262-6006 


WA WASHINGTON STATE 1-509-927-5515 


© 1989 Key Tronic Corporation. Key Tronic and 
Key Tronic Professional Series are registered trademarks 





*This rebate offer cannot be used in conjunction with any other rebate from Key Tronic Corp. WordFerfect Corp, and Ashton-Tite respectively. 
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= DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 





Protecting your 1-2-3 worksheets from prying eyes; determining the median of a range of 
values; a 1-2-3 macro for replacing the value in a cell with a value calculated from it. 





Replacing the value in a cell with a 
value calculated from it 


In many of my /-2-3 macros I need to re- 
place the value in a cell with the result of a 
formula or function that uses that value. To 
do this, I move the cell pointer to that cell 
and invoke a macro routine like the one 
shown below: 


{Edit}operation{Calc}~ 


where operation specifies the operation I 
want to perform on that value. The {Calc} 
instruction recalculates the formula while 
it is still on the Edit line, replacing that for- 
mula with its result. The tilde (1) command 
hits Enter, locking the new value into the 
current cell and overwriting the previous 
value. Thus, the routine 


{Edit} *2{Calc}~ 


doubles the value in the current cell. 
An alternative routine to accomplish 
the same doubling in the Point mode is 


{Edit}+{Down} {Up}X{BS}{Calc}~ 


The {Down} and {Up} commands put /-2-3 
into the Point mode, and point to the cur- 
rent cell. If the cell pointer was on Al, for 
example, and that cell contained the value 
123, the formula 123+A1 would be dis- 
played on the Edit line at this point. 
Unfortunately, /-2-3 does not allow 
you to calculate a formula on the Edit line 
while it is in the Point mode. To return to 
the Edit mode, therefore, the macro types a 


macro can then recalculate the formula and . 
place the result—double the original val- 
ue—into the current cell.—Neil G. Gard- 
ner; Huntington Woods, Michigan 


Mr. Gardner’s method is the best way we 
know to replace the value in a cell from 
within a J-2-3, Release 1A, macro. If you 
use a later release of /-2-3, however, a 
{Let} statement is the method of choice. 
For example, to double the value in cell BS 
of a /-2-3,Release 2 or 2.01, worksheet, 
you would use either the statement 


{Let B5,B5*2} 
or 

{Let B5,B5+B5} 

Unlike Mr. Gardner’s method, this does 


not require moving the cell pointer to the — 


cell whose value you want to alter. 

If you want to modify the value in the 
current cell, use a calculated {Let} state- 
ment. For example, the routine shown in 
Figure | doubles the value in the current 
cell of a /-2-3, Release 2 or 2.01, work- 
sheet. The command in cell B] instructs 
1-2-3 to recalculate the string formula 


B2s +°(Let “SOCELLPOINTER("addrese") 
&* ,QCELLPOINTER(""contente*”}*2}" 


{Recalc NEXT} 


The result of this formula will be a valid 
{Let} statement that commands /-2-3 to 
enter the result of the function 


@CELLPOINTER( "contents" )*2 


into the current cell. For example, the for- 
mula in cell B2 would return the string 


{Let $B$5,@CELLPOINTER( “contents” )*2)} 


if the cell pointer was on cell BS when you 
invoked this macro. This statement would 
double the value in cell BS. 





Here’s a way to determine the 
median of a range of values 


While working in Lotus 1-2-3, I often need 
to determine the median of a list of values. 
For an odd number of entries, the median 
is simply the middle value when the range 
has been sorted in ascending or descending 
order. For an even number of values, the 
median must be calculated by adding the 
two middle values and dividing by 2. 
Unfortunately, /-2-3 does not have an 
@MEDIAN function that will do the work 
for you. Consequently, after sorting the 
values in the range into ascending or de- 
scending order in a single column, I apply 


{Let $B$2,@CELLPOINTER(“contents")*2} 





dummy character (in this case, X) and | Figure 1: This 1-2-3, Release 2 or 2.01, macro routine uses a calculated {Let} statement to 
presses the Backspace key to erase it. The | double the value in the current cell of your worksheet. 
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@ SPREADSHEET CLINIC 


a formula in the form 


@IF(@MOD( GROWS (RANGE), 2)©1, 

@GINDEX (RANGE, @, @INT(@ROWS (RANGE) /2)), 
(@INDXX (RANGE, 0, (GROWS (RANGE) /2)-1) 
+@INDEX (RANGE, 0, GROWS (RANGE) /2) )/2) 


In applying the formula, you simply re- 
place the range with the actual address 
(B1..B10, for example) of the desired 
range. 

Here’s how the formula works. The 
conditional test of the @IF function, 
@MOD(@ROWS(range),2)=1, deter- 
mines whether the list contains an even or 
odd number of values. If there is an odd 
number of values in the list, /-2-3 uses the 
function 

@GINDEX{renge, 0, @INT(@ROWS (range) /2)) 


to calculate the median. This function re- 
turns the middle value from the range. The 
value 0 tells /-2-3 to look in the first (and 
only) column in the range; the argument 
@INT( @ROWS(range)/2) identifies 
the middle row, whose value will be re- 
tumed by the @INDEX function. 

If the range contains an even number of 
values, /-2-3 will use the formula 


(GINDEX(renge,@, (@ROWS(renge)/2)-1) 
+@INDEX (range ,8, @ROWS (renge) /2))/2) 


to calculate the median. This formula adds 


B 
@IF (@MOD ( GROW: 





c D 
S (RANGE), 2)=1, 


PRODUCTIVITY 


the two middle values in the list and di- | 


vides by 2. The result is the median.—Jor- 
dan Engel; Washington, D.C. 


Mr. Engel’s formula certainly works 
well, but it is a bit difficult to enter the ad- 
dresses repeatedly. Consequently, we sug- 
gest that, in addition to sorting the range of 
values, you assign the name RANGE to 
that range. Then, you can use the macro 
shown in Figure 2 tocalculate the median. 
This macro types the formula 

@IF(G@MOD(@ROWS(rengs),2)=1, 

PPL EA eal eared dy /2))e 


(@INDXX( Teng » (Q@ROWS (renge)/2)-1} 
+@INDEX(renge, 0, @Rows(range)/2)}/2) 


onto the Edit line, recalculates it, and then 
enters the result—the median—into the 
current cell. 

If you wish to automate the entire pro- 
cess, you can use the macro shown in Fig- 
ure 3, This macro inserts a new column to 
the left of the one that contains the values 
you want to sort, copies those values (or, if 
any of the cells in the range contain formu- 
las or functions, the results of those formu- 
las or functions) into the new column. 
Then, /-2-3 sorts the copied values and 
uses the @IF formula shown above to cal- 
culate the median. Then, /-2-3 returns the 
worksheet to its original condition. 





@INDEX (RANGE, @, GINT (GROWS (RANGE) /2)), 
(GINDEX (RANGE, @, (GROWS (RANGE) /2)-1) 


+@INDEX (RANGE, @, @ROWS (RANGE) /2))/2) 


{Calc}~ 





Figure 2: This macro calculates the median of a list of sorted values. 


/TNCVALUES~ {Xac}{?}~ 
(opto) VALUER 
wie™ 


/EVVALUES~” 


/rndVALUES: 
/derdRANGK"p" eg 


wat nMewne 


a Ez F G 8 I 
(GetLabel “Press (Enter), then highlight the column of velues...°,RULL} 


/YNCRANGE™ {Down GROWS (VALUES )—1}~ 


{Let MEDIAN, @IF(@NOD( GROWS (RANGE) ,2)=1,@INDEX (RANGE, 0, 
GINT (GROWS (RANGE) /2})}, (@IMDEX (RANGE, @, (@ROWS (RANGE }/2)}-11 
SRIMUEA [RAMSE. S- SROs (RANCE) (2) 1/21} 


rn 
fwae™ 








Figure 3: The macro above sorts the list of values you specify and calculates their median. 
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Password protection to blank your 
screen from prying eyes 


While working with a sensitive /-2-3 
worksheet, you may not want to leave it 
on-screen when you step away from your 
desk. You can always save it, erase it, and 
then retrieve it when you retum, but if the 
worksheet is large, this can waste time that 
you may not be able to spare. 

Fortunately, there is a way to prevent 
people from viewing and working with a 
worksheet—without requiring you to re- 
move it from RAM. Simply by invoking 
the macro shown in Figure 4, you can 
blank the screen of your computer. 

The macro uses file /O commands to 
write information to the screen of your 
computer rather than to a file. A special 
ANSI escape sequence within a {Write} 
command blanks the screen. Before doing 
so, /-2-3 asks you to supply and confirm a 
password. Once /-2-3 blanks the screen, it 
won’ tredisplay the worksheet until you re- 
type the correct password.—Frank John- 
son; Minneapolis, Minnesota 





The macro Mr. Johnson has created 
makes use of a technique we discussed in 
the December 27, 1988, issue’s Spread- 
sheet Clinic. We explained there that if 
you specify the DOS device name CON as 
the argument of an {Open} command, 
1-2-3 will send the information specified 
by subsequent {Write} commands to the 
screen of your computer rather than to a 
file. In addition to sending text to the 
screen, you can send escape sequences that 
move the cursor, invoke various attributes, 
and erase characters. The four-character 
sequence, ESC[2J, blanks the entire 
screen and is the key to this macro. 

In order to understand the escape se- 
quences sent to it, your computer must 
read ANSI.SYS when it boots. Thus, a 
copy of ANSI.SYS must be located in the 
root directory of the disk with which you 
boot your machine. That directory also 
must contain CONFIG.SYS, which must 
contain the statement device=ansi.sys. 

Normally, /-2-3 translates character 27 | 
(the escape character) into character 32 
(the space character) when a {Write} com- 





i 


mand instructs it to export that character. | 
Since the ESC character is an integral part 
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Rdb SQL SI! 


SYBASE dBASE! 


LOTUS ORACLE INGA 


sus 


1250 Broadway, New York, NY 10001 (212) 736-4433, Ext. 3700 


You need FOCUS to read 
them all. PC/FOCUS is the only 
PC 4GL/DBMS database man- 
agement system that. through a 
host of connectivity options, 
gives DOS, OS/2 and LAN users 
access to all the data— 
regardless of the database struc- 
ture or hardware platform. 

PC/FOCUS is also the PC 
implementation of the world’s 
leading Fourth Generation Lan- 
guage. Capable of universal joins 
and universal access, FOCUS is 
the perfect development tool for 
company-critical cross platform 
applications and for downsizing 
or upsizing applications. What's 
more, it’s really easy to use. 

If you’re beginning to see 
why you should have PC/ 
FOCUS, call or write Information 
Builders, Inc. 


PC/FOCUS 
Information Builders, Inc. 


PO/FOCUS s a registered trademark of Intarmanon Buliders inc 
Other product names are trademarks of thew respective holders 
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| # SPREADSHEET CLINIC 


B c 


{Breakoff} 
{Open CON,W} 


1 
2 
“| 
4 
5 
6 
7 
8 
9 


{Branch INPUT} 


PASSWORD 
CONFIRM 
RESPONSE 


of the sequence needed to blank the screen, 
you must instruct /-2-3 not to translate that 
character. To do this, you must alter the 
character-translation table within the .SET 
file you use to load /-2-3. To lea to alter 
this file, see the December 27, 1988, is- 
sue’s Spreadsheet Clinic. 

The first statement in Mr. Johnson’s 
screen-blanking macro tells /-2-3 to dis- 
play the prompt Specify Password: at the 
top of the screen and wait for your reply. 
Type the password you'll want to use later 
to unblank the screen. When you press En- 
ter, 1-2-3 stores this in the cell named 
PASSWORD (B11). The statement in cell 
B2 then asks you to retype the password. 
Pressing Enter locks your response into the 
cell named CONFIRM (B12). 

The statement at the beginning of cell 
B3 compares your responses with the two 
{GetLabel} commands. If you did not type 
exactly the same response to the second 
{GetLabel} statement, this statement will 
be true, and /-2-3 will execute the 
{Branch} command at the end of cell B3. 
This routes the execution of the macro 
back to the cell named \b (B1), which in 
tum allows you to respecify the password. 

If you retype the correct password, 
1-2-3 executes the {BreakOff} command 
in cell B4. This disables the {Break} key, 
preventing anyone from canceling the exe- 
cution of the macro by pressing Ctrl- 
Break. 

The '{Open CON, W} statement then 
opens the screen for access by /-2-3's 
{Write} command. The next statement 
sends out the four characters [ESc], [, 2, 
and J. When interpreted by ANSI.SYS, 
this sequence blanks the screen. 

As soon as /-2-3 blanks the screen, it 





{GetLabel "Specify Password: “,PASSWORD} 
{GetLabel "Confirm Password: ",CONFIRM} 
{If #NOT#@EXACT (CONFIRM, PASSWORD) }{Branch \b} 


{Write @cHAR(027)&"{29"} 
{GetLabel "Password? “,RESPONSE} 
{If G@EXACT (RESPONSE, PASSWORD) }~ {Quit} 





Figure 4: This 1-2-3 macro blanks your screen until you retype a password. 





D E i 


executes the statement in cell B7, which 
writes the Password? prompt at the upper- 
left comer of the screen and waits for your 
reply. It also redraws the first and last 
lines, leaving the rest of the screen blank. 

When you get back to your desk, you 
simply type in your password and hit En- 
ter, which locks your response into the cell 
named RESPONSE. The {If} statement at 
the beginning of cell B8 then executes, and 
if your response exactly matches the label 
stored in PASSWORD (including capital- 
ization), /-2-3 continues with the remain- 
der of the commands in cell B8. The first 
of these commands, ~, redraws the screen, 
revealing the same image that was on the 
screen before the macro blanked the 
screen. The next command, {Quit}, can- 
cels the execution of the macro. 

If your response does not match the 
password, /-2-3 will skip those com- 
mands, executing the statement in cell B9 
instead. This statement routes the execu- 
tion of the macro back to cell B7, which | 
asks you for the password again. /-2-3 will 
continue in this loop until you supply the 
correct password or reboot your computer. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We'll pay you 
$50 or more for tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Spreadsheet Clinic, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (to join, see the ‘‘By Modem’’ 
sidebar in the Utilities section). PC 


i 
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® NEIL J. RUBENKING 


PRODUCTIVITY 


USER-TO-USER 


Patch COMMAND.COM to delete files with confidence; a simple batch file that compares the 
contents of two directories; a method for recovering files with ease. 





Comparing the contents of two 
directories with COMP 


When comparing two groups of files in 
different directories, COMP checks to see 
only that all of the files in the first directory 
are present in the second directory. Files 
that exist in the second directory but not in 
the first are not noted in any way. 


REALCOMP.BAT, shown in Figure:| 


1, performs the COMP twice, reversing 


the order of the directories the second | 


time, and stores the results of both compar- 
isons in a temporary file. The file is then 
typed through a filter that removes all of 
the successful comparisons. The file AN- 
SWER.NO, which is directed into the 
COMP commands, consists of an n, a car- 
riage return, and a Ctrl-Z End-of-File 
marker. Its full pathname must be includ- 
ed. 

I would like to know if you have a 
method for suppressing the ‘Compare 
more files (Y/N)?’’ message that the batch 
file displays. I couldn’t figure out a way to 
pipe the output of the comparisons to the 
temporary file and still use the technique of 
piping the output to NUL in order to sup- 
press the message.—Barton A. Gravatt; 
Homer, New York 


This file isn’t using the ability of COMP 
to compare files—it’ s just using it to check 
for their presence. The resulting list con- 
tains the full path of any file that appears in 
only one of the two directories. The com- 
parison of files that do appear in both di- 
rectories gets filtered out. 









ECHO OFF 
IF t1.==. 
IF %2.==, 













GOTO ERROR 
GOTO ERROR 


COMP %2 
CLS 


ECHO. 

DEL STOPGAP.FIL 
GOTO END 

: ERROR 

ECHO. 


ECHO. 
PAUSE > NUL 
sEND 





The ANSWER.NO file isn’t really nec- 
essary. You can get the same effect by pip- 
ing an N to the COMP command, for ex- 
ample, | 

ECHO N | COMP %1 %2 > STOPGAP.FIL | 


But avoiding the ‘‘Compare more files’’ | 
question is more difficult. COMP writes 
that message to the standard error device, 
Not to standard output. As a result, even 
CTTY NUL won’t hide it. There are utili- | 
ties that will redirect standard error, but ] 
prefer to just put a CLS after the unwanted 
screen output. I’ve added that CLS in 
REALCOMP.BAT. 





COMP %1 %2 > STOPGAP.FIL < ANSWER.NO 
%1 >> STOPGAP.FIL < ANSWER.NO 


TYPE STOPGAP.FIL | FIND “File not found" 


ECHO You must include two pathnames. 





A simple deletion technique that 
makes it easy to recover your files 


While lacking a file unerase utility, Ineed- | 
ed a way to make accidentally deleted files 
recoverable. DOS provides no easy way to 
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Press any key to continue. 


Figure 1: REALCOMP..BAT produces a list of files that appear in one of the two directories. 


recover the files it deletes. So I created two 
batch files: DE.BAT ‘‘deletes’’ files and 
UNDE.BAT recovers the last file you de- 
leted. 

DE.BAT is shown in Figure 2 and uses 
the same syntax as DOS’s DEL command, 
including wildcards. However, it does not 
actually delete files. Instead it moves them 
to a temporary subdirectory named 
TRASH on RAMdisk drive D:. This way, 
if you change your mind, you can recover 
these files from this subdirectory as long as 
your computer has not been shut off or re- 
booted. You must create this directory be- 
fore using this file. 

The error message ‘‘Deletion halt- 
ed...” inline 18 warns you that there is 
no TRASH subdirectory, the RAMdisk is 
out of room, or there is no RAMdisk in- 
Stalled. It will give you a chance to exit be- 
fore the file is permanently deleted. 

UNDE.BAT in Figure 3 is a quick way 
to retrieve the last deleted file to your cur- 








Do You 
Belleve 
Software 
Can Make 
AComputer 
Faster? 


The Editors Do! 

Based on outstanding perfor- 
mance improvement provided by 
Multisoft’s products, PC Magazine 
aworded on Editor's Choice in 

the Februory 14, 1989 issue. 


Speed is the only reason to use a 
disk cache, but speed isn't the only 
criterion to use in choosing one. 
The best cache program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments of your work and your 


computer. 

Super PC-Kwik is the fastest 
cache program available, and it's 
also the one with the most useful 
squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When you combine it with the 
RAMaisk, print spooler, and other 
programs in Multisoft's PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use of your memory than any 
other cache you can buy. 


Order Super PC-Kwik today ond see 
what the industry's best disk cache 
can do for you, or get the most for 


your money with our 5-in-t Power Pak. 


SuperPC-Kwik $7995 
Power Pak $12995 


30-day money-back guarantee 
NW Multisoft Corporation 


Se RY ae 
Beaverton, OR 


800- 283- KWIK 
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PRODUCTIVITY 


@ USER-TO-USER 


GECHO OFF 

IF "@1"=="" GOTO Err 

IF NOT EXIST %1 GOTO erri 
COPY @1 D:\TRASH\%1 > NUL 


IF NOT EXIST D:\TRASH\%1 GoTO Err2 
REM doesn’t work with pathname in %%t1 


SET LDF=%1 


DEL %1 
GOTO End 
tErr 
ECHO I need a file specification please ... 


GOTO End 

sErril 

ECHO %1 not found 

GOTO End 

3sErr2 

ECHO “G 

ECHO Deletion halted... 


please check D:\TRASH 


ECHO Press Ctrl-c to exit or any key to permanently delete %1. 


PAUSE > NUL 
DEL %1 
sEnd 





Figure 2: Instead of deleting files, DE.BAT moves them to the TRASH subdirectory. You can 
recover a file as long as your machine hasn't been turned off or rebooted. 


rent directory. The syntax is just 
UNDE 


that is, the batch file’s name. Both of these 
files can be easily modified and expanded 
to handle various deleting jobs.—Jim 
Chong; Niagara Falls, Ontario, Canada 


This idea lends itself to variations. If you 


have enough space on your hard disk, put | 


the TRASH directory right on your disk. 
This will give you the ability to ‘‘unerase’’ 
a file even if you’ve tumed off your com- 
puter since the time you ‘‘erased”’ it. Of 
course, you'll have to empty the TRASH 
from time to time. 

To save space, you might use a file 
compression program such as ARC from 





Software Enhancement Associates or 
PKARC from PK Ware. Instead of copying 
the file to the TRASH directory, add it to 


GECHO OFF 

IF ROT EXIST D:\TRASH\SLDFt GOTO Err 
Copy D:\TRASS\tLDre > NUL 

Ecs#O Last Deleted File = sLore 

Echo Recovered in 

cD 


GoTo End 


terr 
zene Fils Ds\TRASH\tLDFt not found 
2 


set LDFe 





put in the TRASH. 


the TRASH archive. 

Unlike the DEL command, DE.BAT 
doesn’t work with pathnames. If you pass 
it a filespec that includes a pathname 
(CADATA\JUNK, for example), it will 
report that the file did not get copied to the 
TRASH directory. That’s because the fifth 
line will test for the existence of 
D:\TRASH\C\DATA\JUNK—a_ mess. 
Use DE.BAT only on files in the current 
directory. 

The author states that DE.BAT works 
with wildcards. It does, but there’s a dan- 
ger. Suppose you use DE on the filespec 
* BAK. Suppose further that the TRASH 
directory has room for only one more file. 
The first *.BAK file gets copied, but none 
of the others do. Now the fifth line tests for 
a successful copy by checking the exis- 
tence of D:\ TRASH\*.BAK. One match- 
ing file is enough to prove existence, so 
DE merrily deletes all of the *.BAK files, 
leaving only one of them unerasable. 

If you want to use DE safely with wild- 
cards, there is a way. Rename the existing 
file to DE].BAT, and create a new DE 
.BAT with these lines: 


@ECHO OFF 
FOR ttv IN (%1) DO CALL DE1.BAT ttv 


| Now DE] .BAT acts on each matching file 
Figure 3: UNDE.BAT retrieves the last file you 


individually, so there’s no possibility of 
problems due to wildcards. If your DOS 
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Tandy® Computers: The broadest line of PCs in America. 


Tandy == ans 
Bi reyes y aN 


3000 NL 











Affordable 286 
power and 


remarkable 


expansion. 





The Tandy 3000 NL is the right 
choice for your growing business. From 
the outset, you'll have an Intel® 80286- 
based system clocked at [0 MHz. You'll 
have the performance to manage pro- 
ductivity applications more effectively 
under MS-DOS®, and the potential for 
multitasking under MS® OS/2. 


Now take on tomorrow: outfit the 
3000 NL with a second 312" drive, and 
you still have room for two front-panel 
51/4" drives—floppy or hard disk, tape 
or disk cartridge. Custom configure your 
system using seven expansion slots. Add 
an 80287 math coprocessor. Expand the 
memory to up to I6MB. 


And with the [0 MHz bus design, the 
3000 NL can transfer data across a net- 
work at high speeds. Our 3Com® work- 
group lets your people and PCs work 
together, so your entire office can share 
information and route messages— 
electronically. And with IRMALAN™ 
up to 32 people in your workgroup can 
access your company’s IBM® mainframe 
computer, We can provide the work- 
group solution to meet your needs. 


Radio Shack Computer Centers offer 
the most comprehensive range of sup- 
port services in the industry to maxi- 
mize your investment. The bottom line? 
We work hard for your business. 


Tandy Computers: Because there is no better value.™ 





. MS-DOS and MS/Reg. TM Microsoft Corp. 


Intel/Reg. TM Incel Co 
3Com/Reg. TM 3Com . IRMALAN/TM Digital Communications 
Associates, Inc. 
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The new-generation Tandy 3000 NL. 
From the best-selling family of PC 
Compatibles made in America. 


Send me a 1989 
RSC-20 computer catalog. 


Mail to Radio Shack. Dept 89-4 745 
300 One Tandy Center, Fort Worth, TX 76102 


Name 

Company 

Address 

City Stata 
¢ «=P Phone 


Radio Shaek 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 








Right Now. Guaranteed!* 

Yes, wecan ship your new ZEOS* ’286 or’386 today! 
We've built up an extra supply of the hottest selling 
computers in America. The celebrated ZEOS 286-12 
and PC Magazine's Editors Choice—the ultra fast 
ZEOS 386-16. 

Take your pick now for immediate delivery. These 
are both complete, genuine ZEOS Zero-Wait state sys- 
tems. Both include an ultra-fast Seagate hard drive 
and all the other goodies. And they're ready to ship. 


ht Now. 

a en how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


1. Your order must be received by IPM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz system 
or 386-16MHz system, either monochrome or VGA. 
Any other systems or upgrades are custom built and 
will take slightly longer. 


*Our Guarantee to You: 


If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it is 
ready. All systems are fully burned in and tested. Each 
system includes our 30 day Money Back Guarantee 
and One Full Year Limited Warranty. Toll Free tech- 
nical support and Express Parts Replacement are 
included too! 

This offer is good only as long as these pre-built 


Comput 











Complete ZEOS 12MHz ’286 = ZEOS Enhanced 101 Key Key- 
with 32MB Hard Drive! board with our Pleasant Tactile/ 
Click Feel. 
Only $1,395 8 Serial and Parallel Printer Ports. 
8 Clock/Calendar with Battery 
For VGA color add $595 Backup. 
= 6-16 and 2-8 bit expansion slots. 
Standard Features Include: 8 80287 support, up to 12 MHz. 
= 80286-12 CPU, 6/12MHz Dual = Heavy Duty Case Complete 
Speed keyboard hardware select- ae Security Lock and LED | 
able. Reset and Turbo buttons indicators. 
right up front. 5 
2 FREE Shareware Disks Too! 
= ps ete oe i. 25 Software Programs Included 
mother board (I6MB System Every system will include 5 ready 
Total). EMS Capability on board. fo run Shareware programs on 
free disks. Included are programs 
« Fast 32MB Seagate 138R Hard for Word P tag Sorend heels 
ae ui auto park, L2MB Educational, Financial, Business, 
lopey wiih Games and more. With Shareware 
= Ultra high speed Hard/Floppy you can try the programs first 
pasate L1 interleave, 800 __ertormance Comparisons using PC Labs Benchmark Series Release 4: before you register them with the 
/sec transfer rate. 80786 ‘Floating author. What a great idea! 
= Genuine Hercules* (Yes, nop [ngtruction is % Meme 
Hercules!) Brand graphics card. : —e 
High-Res Amber Display with 
Tilt/Swivel Base. 





All pnices and specifications are subject to change without notice Plense call for current pricing and warranty details. COD orders may Teguire an advance deposit. PS/2 and AT are trademarks of IBM Corporation, 


systems remain in stock; please give us a call to verify 
aaietaity This offer does not apply to other ZEOS 
systems or custom configurations. 


Immediate shipment ts only part of the story. 


ZEOS builds Rock Solid computers. That's why we 
offer you our 30 Day Money Back Guarantee, Toll Free 


technical support and Full One Year Limited ‘Warranty. 


Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you're 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastest in its class. It features 
true Zero-Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS '386 as 






Complete ZEOS 16MHz ’386 
with 80MB 28ms SCSI Drive! 


Only $2,495 


For VGA color add $595 


Standard Features Include: 


8 Genuine 32-bit Intel 80386- 
1I6MHz CPU. 

«= High speed Zero-Wait 64K 
SRAM CACHE. 

= IMB of Zero-Wait DRAM 
Expandable to 16MB system total. 

= Fast 80MB, 28ms SCSI 
Fate set Hard Drive, L2MB 
Floppy Drive. 

= Ultra high speed Hard/Floppy 
SCSI controller, 

= Genuine iGepedes? Brand 
graphic card. High-Res Amber 
Display with Tilt/Swivel Base. 

= 101 Key ZEOS Tactile/Click NOP 
keyboard. 


ZEOS 386/16 Desktop 210 


Deskpro is a trademark of Compaq Computer Corporation. Corporate leasing plans are available ZEOS ia a publicly 


90386 Floating 
tnstruction Point 
ix 


Editors Choice. And is it ever a screamer. As the PC 
Magazine said, “This ZEOS 386-16 blows away every 
other computer...” Another PC Magazine editor said 
“Don't pass up the ZEOS. ..solid construction, flexible 
design and escape- -velocity performance make it a 
top flight choice” 

PC Resource Magazine put it this way “ZEOS.. 
provides quality comparable with the IBM or Compaq 
and does so for about 70% of the cost?’ Personal 
Computing simply says “The best value we've come 
across so far?’ 


We couldn't have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock solid block buster ZEOS 
machines with quality and performance that is, ina 
word, Guaranteed. Order now by calling 800-432-5891 


r——-—S| « High speed Serial 
and Parallel Ports. 

= 1.32, 5-16 and2-8 
bit slots. 





february 28.1989 with security lock 
and LED indicators. 


Order Now Toll Free 


800-423-5891 


FAX Orders Dial: 612-633-2310 

In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habla Espafiol. 

ZEOS hone Ltd. 

530 5th Avenue, N.W, 

St. Paul, MN ‘ssil2 USA 


Performance Comparisons using PC Labs Benchmark Series Release 4: 


it 
Conventional 
Calculation Memory 


358 1362 58 


traded company, MPLS 


/St Paul Local OTC. © 1989 ZEOS International, Ltd. 


CIRCLE 721 ON READER SERVICE CARD 


@ USER-TO-USER 


version is earlier than 3.3, you'll have to 
use COMMAND /C in place of the CALL 
statement. This creates a problem for UN- 
DE.BAT—the LDF environment variable 
gets set within a secondary command pro- 
cessor and disappears as soon as DEI 
.BAT ends. If you want to use the ‘‘safe’’ 
DE.BAT with any DOS version earlier 
than 3.3, all you have to do is edit UNDE 
.BAT and replace the references to 
%LDF% with %1. Your new UNDE.BAT 
will require a command line parameter to 
tell it which file to undelete. 





All of the Extended ASCII characters 
(those with ASCII values greater than 128) 
are available for your use when naming 
files. Because you have to enter them by 
pressing Alt and typing on the numeric 


Productivity Tip 
keypad, you don’t want to use them often. 


PRODUCTIVITY 


However, for special files consider using 
names that are difficult to enter, like 
aB.DAT. 





Add this verify feature to make sure 
you don’t delete the wrong files 


Being a veteran CP/M user, I’m used to 
having my computer display all files pend- 
ing to be deleted, then prompting if it 
should continue. Below is a sample of how 
it worked: 


CO>ERA ©. BAK 


LETTER BAK | BACKUP BAK | STARTREK BAK 
MEMO BAK | Lae BAK | SISCORE BAK 


Ok? 


As you can see, the files pending to be de- 
leted were displayed, and then the system 
would prompt if it was OK for you to con- 
tinue. An answer of Y would cause the 
files to be deleted, and an answer of N 


would abort the operation. 

This verification saved me from acci- 
dentally deleting files many times. Now, 
however, I use an MS-DOS computer. 
Too often I have deleted all my .BAT files 
from a directory when I wished to delete 
the .BAK files. If a directory of files pend- 
ing to be deleted had been displayed, I 
would have discovered my typo. So I de- 
vised a way to visually verify my files be- 
fore | delete them. 

First, create the small batch file DEL 
-BAT, shown in Figure 4, and place it ina 
directory where it can be accessed from 
any drive or directory within your system 
(via the PATH command). 

Next, make sure you have DEBUG 
.COM available. Then go to your root di- 
rectory and make a copy of your COM- 
MAND.COM program, giving it another 
name such as COMMAND.BAK. This 
will give you a backup of COMMAND 
.COM in case the original gets corrupted 








Webster’s defines form as . 


“to think of; frame in the mind; conceive .. create out of separate 
elements ... assume shape.” 


Indigo Software defines JetForm as ... 


‘doing all of the above creatively, efficiently and inexpensively.” 


What can you expect from the most 
powerful, flexible competitively priced 
electronic forms product on the market? 


@ Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 


@ Aexaility: to create electronic 
forms that meet all your forms 
requirements — from single-page 
expense claims to multi-page 
insurance policies. 

i Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 


@ Speed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 


Pc MNES MAY 30,1989 
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ts What You See Really 
What You Get? 


With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 


JetForm 


Call (800) 267-9976 (613) 594-3026 


Indigo Software Ltd. 
560 Rochester Street, 
Ottawa, Canada KIS 5SK2 


Jetform solutions are available for: 
IBM PCIAT, PS/2 and compatibles 
HP 3000, HP 9000, 

DEC VAX 


Desktop publishing has never been easier! With the new Handy 
Scanner® 3000, you can easily add graphics to your documents. 
Additional software is also available for rapid text entry. 


The Handy Scanner 3000 is the first hand-held scanner to 
offer four (100-400 dpi) resolutions for the IBM PC/XT/AT, PS/2 
Models 25/30, 50/60, and their compatibles, You can scan images 
4's" wide and up to 20" long. The scanner has unique features such 
as 32 levels of grey resolution for crisp clear images, a fast 7-sec. 
speed for 10” scans at 300 dpi, and a yellow-green light that cap- 
tures the reddish skin tones of your images (scanners with red 
lights just can't see the all-important skin tones). What's more, a 
real-time screen lets you instantly see your scanned images, so 
you can quickly make adjustments if needed. 





With its accompanying software, you can quickly scan, bit- 
edit, crop, save and use the images in virtually all graphics pack- 
ages, including PageMaker, Ventura, WordPerfect 5.0, PC Paint- 
brush+, First Publisher and Byline. 


If you need a quick, easy way to enter text for word proces- 
sing, you can use our optional OCR software. Youcan scan mono- 
spaced or typeset text from typewriters, dot matrix and laser print- 
ers and books. The trainable text reading software automatically 
and seamlessly merges two halves of a page together. 


The Handy Scanner 3000 package includes the scanner, inter- 
face card, Scan software, and a leading paint program. 


The Handy Scanner 3000 from DFI—call now for more in- 
formation and literature. 


2544 Port Street. W. Sacramento, CA 95691 Fax (916) 373-0221 Tel (916) 373-1234 


@ DIAMOND FLOWER ELECTRIC INSTRUMENT CO., (U.S.A.} INC, 
DIAMOND FLOWER ELECTRIC (NORTHEAST], INC. 


5C Joanna Court, E. Brunswick, NJ 08816 Fax (201) 390-2817 Tel (201) 390-2615 


Handy Scanner and DF are registered trademarks and HS-3000 1 @ trademark of Diamond Flower Elecine inetranent Co. (USA) Inc. Al citer names are irademarks or registered tradernertas of their reapective owners ©1960 OF Inc Al nights reserved woncwane. 
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H PRODUCTIVITY 
@ USER-TO-USER 


while making these changes. Now enter MS-DOS must be forced to use the DEL | it. Instruct DEBUG to find the DEL com- 
MMAN! batch file instead of the intemal DEL com- | mand by entering 
EEPUGHER a abla mand. Youcan do thisby changing the up- | 5 og: pRFF “DEL” 
DEBUG will load COMMAND.COM | percase D in DEL to a lowercase d so the i 
into memory, where you can modify it. | command interpreter won't be able to find | at the - (hyphen) prompt. DEBUG will re- 
turn with an address where it found the 
@ECHO OFF search text of DEL. Now enter the follow- 


IF “$1"=="" GOTO NoParam ing command: 
ECHO The following files will be deleted: E #€#€:#### "a" 
DIR/W $1 ad 
ECHO . where ####:-#### is the address that 
ECHO Press Ctrl-C to abort, or the previous search command retumed. 
PAUSE Verify that all has gone well by using the 
ERASE %1 Dump command and by entering 
GoTO End 
:NoParam D $##8: 888% 
REM This is the message the internal DEL gives! where HHHH-HHH# is apai 

; 5 gain the address 
ECHO Invalid number of parameters given to us by the search coi d, The 


send Dump command causes DEBUG to dis- 
play a section of memory starting at the ad- 
Figure 4: This batch file must be accessible from any drive or directory within your system. In dress given. Viewing the right-hand por- 


order to make DEL.BAT replace the internal DEL command, you must make DEL unrecognizable \ tion of the screen, you should see the DEL 
by patching COMMAND.COM itself. command with a lowercase d, and an up- 








Play It Again...Sam. 


Don't allow your excellent review to fade 
away like a golden oldie. Ziff-Davis can 


Se Te on ail Ll wwe & 
aad A TAL re ee i print oe, y ed article repri te 
reemt teteettens — $000sesequmamameny [wg keep your product at the top of the hit 
parade. Call today for information: 
sang cement | Jennifer Locke, Reprints Manager 
212-503-5447, 


00000 4 
*minimum quantity 500; 3 to 4 weeks delivery. 
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Compresses and decompresses 

data files antomatically 

DiskDoubler II works automatically and 
transparently on all your data files — text, 
database, and spreadsheet. It compresses them 
by up to 50% every time you save to disk, and 
decompresses them when your program reads 
them off the disk. No special commands are 
needed: you use all your programs just the 
same as always and gain valuable disk space 
effortlessly. 


High-speed, reliable operation 
DiskDoubler II features a unique high-speed 
data-compression chip that does all the work, 
so in most cases you won't even know it's 
there. Its new surface-mount design offers the 
reliability your valuable data deserves, at an 
amazingly low cost. 

Works with any disk drive 

DiskDoubler II can work with any or all of the 
disk drives in your system: floppy, hard 
{including SCSI, ESDI, cards, and even RLL), 
RAM, Bernoulli, even WORM optical drives! 
DiskDoubler II does not modify DOS disk or 
file structure in any way. 

Easily installed 

DiskDoubler II installs in minutes in any 

& or 16-bit slot of any true PC-compatible — 
no cables, no connectors, no reformatting. Just 
plug it in and go! Ils universal mounting 
bracket eliminates the tigh! fit sometimes 
caused by non-standard clone hardware. 


Satisfaction guaranteed 

All Dstran products have a 30-day money back 
guarantee and DiskDoubler II has s 3-year 
limited warranty. 

System specifications 

IBM PC/XTIAT/25/30, 286 or 386 (or 100% 
compatible — up to 20 MHz} 

MSDOS or PCDOS 2.0 or greater 

64K memory required for TSR program 


SPECIAL OFFER! 
Buy Both for 
ONLY $1297 






ALSO FROM DATRAN 








FNAe THE NEAI ER NEARECT VOI! 
ALER I REST TOU 


-»4|- DATRAN 


Leadership in Data Compression Technology 


ONLY $49 


Make your modem easy to use — and 4X faster, too! 


* Super-fast PC-to-PC communications 
¢ Basy command-line operation 
* Works in batch files 
¢ Sends and receives files unattended 
* Includes 2 manuals, a5" and a 

342" disk 
TarboCom 3.0 has no complex menus or 
commands to fearn — it's as easy to use 88 
the DOS copy command! TurboCom 3.0 can 
save you up to 75% on your data-transmission 
costs, and you can even use it in batch files to 
send and receive files sutomstically. 


Oalran Corporallon / 2505 Foothill Blvd. / La Creacanta/ CA 91214 / Phone (818) 248-8780 / Bae 248-8768 | Talex 4932115 / TurboCom (818) 248-8789 


*Plus Shipping & Handiing 


tOffar good through May 31, 1989 
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iM PC, XT, AT and PS/2 ara the trademarks of iBM Corp. 


iF 


@ USER-TO-USER 


percase EL. If you do, enter 
WwW 


to write the changes to disk. If you don’t 
see DEL displayed thus, skip this com- 
mand and exit DEBUG by entering 


Q 


After you’ve written the changes to disk, 
reboot your machine. The new command 
should be operational. When you enter 


DEL filespec 


the DEL. BAT file will be invoked. It first 
displays a directory of the filespec and 
pauses until the operator presses any key to 
continue, or Ctrl-C to abort. 

Note that COMMAND.COM’s 
ERASE command can still be used to de- 
lete without verification, if for some rea- 
son this is desired (possibly by other batch 
files, just like our DEL. BAT file!). 


PRODUCTIVITY 


Always make a backup before meddling | 
with COMMAND.COM, and be prepared | 
to reboot from a floppy disk if you make a 
mistake. However, naming your backup 
copy COMMAND. BAK seems unsafe to 
me, since I frequently delete every *. BAK 





= You can “‘patch out’ 
other DOS commands, 
to replace them with batch 
files or to disable them. 


file. I would suggest something different, 
like COMMAND. SAV, and make it 
| Read-Only. 

You can **patch out’’ other DOS com- 





—Allen Howell; Arcanum, Ohio 








LASERNET™ i By 


Up o Eight 
and 2MB of 
Buffering 





mands, either to replace them with same- 







With 24 years 





takes the high “= =. _ 2 of market 

cost out of ——, —— leadership, you 

networking al 7 Ej nH can rely on 

printers to PCs. am =| om Western 
LASERNET “= “#™  Telematic for 


is better than a LAN for sharing 
printers. It’s faster. More eco- 
nomical. And, a simple, menu- 
driven configuration makes instal- 
lation easy! If you have a LAN, 
LASERNET eliminates printer- 
sharing bottlenecks. 


LASERNET ws a trademark of Western Telemati Inc 
© Copynght Western Tetematic Inc ,1988 All nghts reserved 


cost-effective printer networking. 
Call now for a FREE brochure. 
In California (714) 586-9950 
(800) 854-7226 


LE aserner 


A Product of Western Telematic Inc. 
western telematic tnc., 3 sterhing, irvine. california 92718 
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named batch files or simply to disable 
them. However, a patched COMMAND 
.COM makes your system nonstandard. If 
anyone else has to use your system, he 
may be unpleasantly surprised by the dif- 
ference. To use the batch file described 
here without patching COMMAND 
.COM, just give it a name that’s not a 
built-in DOS command, like DELL.BAT. 





Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We'll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you send your letter on- 
disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (to join, see the ““By Modem’’ 
sidebar in the Utilities column). Ge 


MOVING? 


Please write to: 

PC Magazine, P.O. 
Box 54093, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine 
for faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 


We ‘Took The *1 Editor's Choice In 
Remote Computing And Kept Going. 


ENNINOUN GING Eee ayy s 1515450 11 


fm Where do you go when you're already at the top? 
Up! And up! And up! 
MAGAZINE The PC Magazine #1 Editor’s Choice in Remote 
mpETERS Computing is now even faster. Even easier to use. 
MEE And even more clearly the leader. with new, unbeat- 
able features that can’t be found anywhere else. 
Plus, now you can use peANY WHERE III™ with 
PC MacTerm™ to run a PC from your Macintosh. 
PC Magazine wrote: “pcANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance.” 


THE BEST IN THE BUSINESS 
ONS GO) 05) 0 8 


pcANY WHERE II! lets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files, Print on either end. All with complete security. 

pcANYWHERE III is also the best solution for remote 
access to a Local Area Network. In fact, Novell chose 
pcANY WHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)™ 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration—great for 
client billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 


Baal 
co 
s 


1 
| 
= 





PLAYBACK is excellent for remote diagnostics and training; 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS... .its features are surpassed by those of a 
package recently reviewed—pcANY WHERE. . .ease of use, 
dependability, flexibility of operation, cost effectiveness. 
On these scores, ppPANY WHERE is the better alternative.” 

PC Magazine: “If there's one program that can handle it 
all, it’s ppANYWHERE. .. As the least expensive package, 
it’s also the clear front-runner in giving the most bang 
per buck.” 

Data-Based Advisor: “My preference, peAN YWHERE 
performed flawlessly. ..inexpensive enough to be installed 
wherever there’s a modem.” 

Family and Home-Office Computing: “A ‘best buy’ in 
my book.” 

And they didn’t even see ppeANY WHERE III! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, peANYWHERE III retails for only $145. 
And unlike other remote computing packages, one purchase 
of peANY WHERE III provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
Tem eC MCHC mem Oe t comvellmeccome:||Mvellls 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to: Dynamic Microprocessor ASSOGIGIES. Inc., 
60 East 42nd Street, Suite 1100, a RES 
New York. NY 10165. 
pcANYWHERE Ill, pcANYWHERE, and PC Maclerm 


are trademarks of Dynamic: Microprocessor Associates. 
Other products are trademarks of their manufacturers. 





pcANY WHERE Ill. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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Make PC Magazine Come Alive! 


Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 


* Download any of PC Magazine's utilities * Trade tips with Charles Petzold or Ray Duncan 
* Download files from the Forum data libraries * Search for back articles on-line 
* Talk to editors and columnists If you already have a CompuServe account, simply 


* Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 





ONE CALL GETS YOU STARTED! mien ol MN. cree (612) ged 4. At the USER [D prompt, enter 177000, 
i i New York, NY ........ 212) 422-8820 5000. 

SEBS Seatac akc cee RIE Newark, NJ.......... on 624-6565 5. At the PASSWORD prompt, enter 

1. To subscribe, set your modem to: 300 or Philadelphia, PA...... (215) 977-9758 PC* MAGNET. 
1,200 bps, 7 data bits, even parity, 1 stop Pittsburgh, PA.......4 (412) 391-7732 6. At the Enter agreement number prompt, 
bit and fuli duplex. Call one of the num- San Diego, CA........ (619) 283-6091 enter Z10D8910. 
bers listed: San Francisco, CA... - (415) 956-4191 7. Li a your name and enter your 
Anaheim, CA......... (714) 520-9724 Seattle, WA .........4 (206) 241-9111 VISA, MasterCard, or American 
Atlanta,GA.........4 (404) 266-7014 St. Louis, MO......... (314) 241-3102 Express account number. 
Baltimore, MD........ eae oe Washington, DC ...... (202) 388-4280 8. Your ee telicant nue an 
Boston, MA.......... (617) 542-17 : Password wi yed at the end o! 
Chicago, IL........ (312) 693-0330 (Note: After youhave become amember, the subscription process. Please record 
Cleveland, OH........ (216) 781-5720 9 Suan 400-bps secpe. bY sre _ them ina secure place. 
Dallas, TX... 0. ce cc (214)953-0212 CQ PHONES at the | prompt.) 'YPINB 9. A new password will arrive in the mail 
Detroit, Ml .........4 (313) 255-9207 lea within 10 days to confirm your subscrip- 
Houston, TX......... (713) 462-0202 2. When you receive a Connect or Carrier tion. 
Los Angeles, CA....... (213) 739-8906 Detected message, enter Ctrl-C. There are no connect charges for PC Mag- 
Miami, FL........... (305) 266-0231 3. At the HOST NAME prompt, enter CIS. Net during the subscription process. 
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THE 386° CHIP. 


TS NOT 


WHAT YOUVE GOT. 
TS WHAT 


YOU CAN DO WITH IT. 


é You'll know the name Olivetti. You probobly 
know it is the largest European-based infor- 
% motion technology group (in fact, one of the 
2 top ten worldwide with revenue thot tops $ 6.5 
2 billion). What you moy not know is thot it's 
also a world leoder in 386-bosed PC technol- 
ogy. 8ecouse what counts is not just hoving the 
386. It's also what you ore oble to do with it. 
E Toke, for example, the M380 line from Olivetti 
= Systems & Networks (that's the biggest Euro- 
$ peon PC monufocturer, by the woy). Top of the 
26 line is the brond new M380/XP9 - one of the 
ai fostest, most powerful PCs in the world. The new 


f intel Corporation 
odemark of international Busines 


3 


iy 
ft 


ned 


386 technology just announced by Intel gives it 
o clock speed of 33MHz. And that leaves the 
competition stonding. Other feotures of the XP9 
include a 135MB hard disk unit, 4MB stondord 
RAM, eight avoilable slots and VGA-compat- 
ible grophics. But the M380 line is a whole 
fomily of powerful 386-bosed mochines, with 
models to cater for just obout ony user needs. 


OLIVETTI SYSTEMS & NETWORKS 


These include the XP1, the new 25MHz XP4, the 
floor-stonding XP5, and the newly-launched 
25MHz XP7 with 4MB stondord RAM ond 
copocity for five integroted peripherols. And, 
for those of you who are into MCA, we offer 
two fully-compotible mochines: the 386SX- 
based P500 and the 386-based P800. It's a line- 
up thot will give some ideo of what Olivetti 
Systems & Networks can do with the 386 micro- 
processor. But there's a lot more besides. For 
further information please contact: Olivetti 
USA 765 U.S. Highway 202 Somerville, NJ 
08876-1289 


TEL: (1-201)526-8200 DEALERS/DISTRIBUTORS: MR. B. LUBRANO OEM SALES: MR. VERONES! 
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Push your software 
the limit. 


If you want to get the most out of today’s new, high-powered 
software applications, we have a few words of advice: 


Usea Microsoft® Mouse. 


Shades 


\MSOF TNSLETTER1. PM3 >| > | 


s re 





The Microsoft Mouse gives you easy It looks innocent enough here, but 
access to all the powerful wait until you see 
Seatures today’s software has to offer. Mouse makes your software scream. 


The Mouse can unleash your software—-and take full advan- 
tage of the features intended to make your work easier. 

With the Mouse you can effortlessly manipulate menu-driven 
applications without taking your eyes off your screen. You can 
pull down menus. Highlight text in one fell swoop. Copy, cutand 
paste formulas in spreadsheets easily. And move things from here 
to there without any command-key mumbo jumbo. 

Literally hundreds of applications support the Mouse. 
But as the leading software developer for personal com- 
puters (and one of the first to bring a graphical inter- 
face to PC screens), we've gone a step further: 
Microsoft Windows/286 with PC Paintbrush’ for 
Windows, Microsoft Paintbrush or EasyCAD™2 
actually come with the Mouse (or vice versa). 

Already, the Microsoft Mouse has made 
its way into the hands of over one million 
personal computer users. And that 
numberis sure to grow even faster. After all, 
graphically oriented software is the driving 
force behind improved productivity. 

Butit’s the Microsoft Mouse that puts you in 

the driver's seat. 










= 
® 


Making tt all make sense? 


©1988 Microsoft Corporation Allrightsresersed Microsoft and the Microsoft logo are registered trademarks and the 
Microsoft Mouse design and Makingit all make sense are trademarks of Microsoft ion. Easy CADisa 
trademark of Evolution Computing PC Pusntbrush is a registered trademark of ZSoft ion. For more infor- 
mation, call (800) 541-1261. Customers in Canada call (416) 673-7638, outside North America, (206) 882-8661. 


PRODUCTIVtUTY 


® EDITED BY CRAIG L. STARK 








Here’s a way to use WordPerfect 5.0 
macros to locate hard-to-find 
characters 


In preparing WordPerfect text for use with 
Ventura Publisher or other page-format- 
ting software, many characters—such as 
typographic quote marks and em 
dashes—require special codes. Simple 
search-and-replace macros can handle 
some of these. However, hyphens that 
should be converted to en dashes between 
numbers (as in “‘pages 3-9"*) are difficult 
to search for. 

WordPerfect 5.0’s new macro lJan- 
guage makes the job much simpler. The 
programming statements can be entered 
only in the built-in macro editor, however, 
so a macro must exist before it can be edit- 


NDASH from the keyboard, using macro 
definition (Ctrl-F10). Then put in the ini- 
tial search for a hyphen (F2, hyphen, F2) 
and end the macro definition. Now hit 
Ctrl-F10 again, give NDASH as the macro 
name, and elect to Edit the existing macro. 
Choose Action in the editor to edit the 
macro so that it exactly matches Figure 1. 
The macro commands (such as LA- 
| BEL, CASE, and GO) are entered by first 
pressing Ctrl-PgUp. This brings up a list of 
commands from which you choose the one 
you want. Normal WordPerfect com- 
mands can be entered by hitting the appro- 
priate key combinations (F2 for search and 
Alt-F2 for search-and-replace, for exam- 
ple) or by first hitting Ctrl-FIO (which 
turns on function mode) and pressing the 








ed. The first step, therefore, is to define 


POWER USER 


Make your network printer wait for a sheet of letterhead stationery; an easier way to find style 
sheets in Word; underline and bold WordPerfect text with one macro. 


appropriate keys (such as Home-Home- 
Up). Pressing Ctrl-F10 again tums off 
function mode. To enter variable numbers, 
first press Ctrl-V, then hold down the Alt 
key and press the number of the variable (0 
to 9). When finished editing, press F7 to 
exit (not in function mode). 

Though not adequately documented in 
the manual, the new macro language 
opens up new possibilities for complex 
text processing in WordPerfect —Michael 
Conner; Kampsville, Illinois 


You can also use this technique in other 
macros that need to test whether a charac- 
ter belongs to a particular set of characters. 
The basic principle is the same: Block the 
character, assign it to a variable, and use a 
CASE statement that contains an entry for 


{DISPLAY OFF} 
{LABEL} BEGIN™ 











each member of the set. 

Previously, I’ve been able to show you 
how to define macros simply by listing the 
keystrokes. Because of the advanced mac- 
to features of WordPerfect 5.0, however, 
that’s no longer a viable method. Thus, 
you'll be seeing more and more macros 
here in which your instructions consist of a 





screen shot of the macro editor. If you 
haven’t started using the macro editor, try 
it with some of the examples in this col- 
umn.—Neil J. Rubenking 





You can underline and bold 
| WordPerfect text in a single 
| operation 


Making existing text both bold and under- 


{Search}: {Search} {;}Find-a-hyphen™ 


{Left}{Left} 
{Block} {Right} 


{Macro Commands }31{;}Put+the-character-before-it-in-VAR-1.~ 


{CASE}{VAR 1}~@~C71~C~2~-c737c~ 


a csc 6c reece 


{;}If-the-char-is-any-NUMBER*go-to-Cc~ 


{GO}END~{;}...otherwise:go-to- 


{LABEL}C™ 
{Right} {Block} {Right} 


END.~ 


{Macro Commands}32{;}Put-the-character-AFTER-it-in-VAR2.~ 


{CASE}{VAR 2}~@7N717N-2-N73-N7 


4° NUS "N°6°N7-7-N BONS TNT 


{;}If-this-char-is-also-a-number, *go:to-N.~ 
{GO}END~{;}...otherwise+go-*to*END.~ 


{LABEL}N7 
{Left} {Left} {Del}<196> 


{;}Delete-the-hyphen-and-replace-with-en-dash-code.~ 


{LABEL} END~ 


{Right} {;}Move-past-the-hyphen-and>search-again.~ 


{GO}BEGIN™ 








Figure 1: This WordPerfect 5.0 macro determines whether or not a hyphen is used as an en dash. 
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FREEWARE 


Pubttc Domain Software and Shareware for IBM™and 
Compatibtes. DOS™ 2.1 or higher. 
Only $2.99 per Disk! 


ADULTS ONLY 
J GET LUCKY ¥2.25 (647) - Adulf enleriainment! leoiur- 
ing tnvia & paker CGA required 
© INTERSEXION ¥1.01 (281) - Piays like an x-rated mon- 
opely game 2 drives required 
3 ON - TOP (§56] - Unbelievable CGA required 


CLETCTSEIL YT: f:1-F:5-7 3 


5) EZ-FORMS Rev B15 (66) - Menu-driven lorms genera- 
fot, misc skeleton forms . 

33 CATALIST V3.21 (163 & 164) - (2 disk se!) The ullimate 
mating list manager Hard drive 

3 FAST SUCKS ¥4.07(864 & 865)-(2 disk set) Menu-diven 
home finance package 2 drives requued NEW 

7 IN CONTROL V2 702 (174 & 175] - (2 ditk set) Pros- 
pecticlient/customer tracking system NEW. 

31 EASY PROJECT V3.1 (440) - Complete project mgmt 
system, 1000 lasks, 100 sub-lasks, 360K required 

“J PAINLESS ACCOUNTING ¥C2.50 (774-776) - (3 disk set) 
Menu-drven accounting package $12K ,hard drive 

7 FILE EXPRESS V4 28 (33 & 34)- (2 disk sel] Menu- 
driven dalabose. report generator, 320K 2 drives NEW. 
CO) WAMPUM V3 33 (37) - Menu-driven dBase Ill clone. 
Knowledge at dBase suggesied 


EDUCATION/GAMES 
“J FUNNELS & BUCKETS ¥2 0 (130) - Great learning game, 
add. subtract, etc Ages 5-10 CGA 

1} PE-Jt@SAW V1.00 (939) - Displays a picture. scram- 
dies # you pul dl together 3 levels al play Nice NEW. 
“] MONOPOLY V6 7 (106) - Just tike the board game. 21a 
4players CGA tequied 

3 3-D CHESS ¥101 (215) - Excellent chess game 2-0 & 
3-D CGA or manechrome req 

5) CAPTAIN COMIC Rev: 3 |755) - Arcade style adven- 
tute game. super graphics EGA teq NEW 


GRAPHICS/NOVELTY 
“J PRINTMASTER §=@RAPHICS (319, 549 & 550] - (3 disk 
set) Over 440 misc giaphics for Printmaster/Plus Re- 
quires Printrnaster or Pius For Printshop Graphics- Order 
diske # 320, 589 590 

33 PG DRAFT Il ¥3.20 (629) - A painting/dratting program 
for desktop publishing CGA requited 

J CNARTS UNLIMITED (812) - Integrates graphics & text 
inta one system, 256K, CGA. 

3 PE LOTTO [651] - Play almost any lotto in the world 

DD DIET DISK (586) - Lose Inose unwanted Los 


PRINTER UTILITIES/UTILITIES 


TION-SIDE ¥ 1.01 (560) - A sideways printing program. up. 
14.175 mullipte fants. Great Ill 

1) L@ V2.32 (509) - Produces quaily fexl on dol matrix 
Printers Multiple fonts. print spooler. 

“1 GAME UTILITIES (220) - Great for mosl programs thal 
need color (CGA) tarun. 

3 DOS TUTORIAL V4.4 (256) - Menu-driven tuloral, 
leaches DOS commands, elc. 

10 PG-DESKTEAM V2.01 (278) - Sidekick like ulility plus 
more features 256K required 

53 FLU-SHOT PLUS V1.4 (541) - Various programs fa pro- 
lect against trojan herses & the virus. 


SPREADSHEET 


1D LOTUS LEARNING SYSTEM V2.4 (769 & 770) - (2 disk 
set] Explanations. illustrations, & practice sessians. Tu- 
tor Does NOT require Lalus 

J QUBEC ALE V3.02 (591) - A 3-D spreadsheel program. 
Import Lotus hies 


WORD PROCESSING 


5) GALAXY V2 42 (11) - Easy ta use word processor, me- 
nus & quick keyboard commonds 

1 PC-WRITE V3.02 (784-786) - (3 disk set) Full leotured 
word processor NEW 


Send check or money Order to:California FREEWARE 
1466 Springline Dr. Deot. DPalmdate, CA 93550 
OROER TOLL FREE 1 (800) 359-2189 
Mutipie seta of 525° disks 2 92.99 Ea. 3.5" disks y 83.99 Ea. 
Pius $3.00 shipping CA. Res. add 6.5% Sales (at. 
ORDER DESK: 7am - 7 pm PST M-F 
CUSTOMER SERVICE: lam - 4 pm M-F 
Call for a free catalog: We accept Viea-M/C 


© Srewoe DOG'S 8 ea. © te0e'S"e Cay ers" SAN 's * 
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| bizarre combination—all at once. 
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fect, but the macro below makes it a 
breeze. The macro takes advantage of the 
GoTo mode, which is turned on when the 
Block On is active. In this mode, the cur- 
sor will move to the next occurrence of any 
key that is pressed, marking the block up to 
this character. Thus, for example, you can 
simply press the Spacebar to mark a word, 
or hit the period key twice to mark two sen- 
tences. 

You can also use the cursor movement 
keys to mark the block, of course. After 
the block is marked, press Enter to make 
the text underlined and bold. The macro 
keystrokes are shown in Figure 2. 

Note that the keystrokes won’t perform 
the expected function when you're defin- 
ing the macro, because no block has actu- 
ally been marked during definition —H. S. 
Chan; Penang, Malaysia 


This technique becomes even more inter- 
esting in WordPerfect 5.0, since there are 
many more text variations that you might 
want tocombine. The macro shown in Fig- 
ure 3 makes a block of text underlined, 
very large, and shadowed—admittedly, a 





As with Chan’s 4.2 macro, the key- 


<Ctr1-F16> 

UND&BOLD 

<Alt-F4> 
<Ctr1-PgUp><CR><CR> 
<F8> 


<AlLt-F4> 
<Ctrl-Home><Ctr1-Home> 
<F6> 

<Ctr1-F1d> 


Go 


strokes won’t do what you expect during 
the creation of the macro. Just press them 
in order and they will be recorded correct- 
ly. If there are special combinations of text 
attributes that you use often, create a mac- 
ro like this for each combination —Neil J. 
Rubenking 





Here’s how to make it easier to find 
your style sheets in Word 


In one of his books on Microsoft Word, Pe- 
ter Rinearson suggests that if you intend to 
start the program from more than one di- 
rectory, you should put all your style 
sheets in a single directory reserved for 
them alone. This avoids cluttering your 
disk with a multitude of similar style 
sheets, and it ensures that if you update a 
style sheet in one place, all documents 
with that style sheet will be immediately 
updated. 

Unfortunately, the use of a separate 
style-sheet directory means that each time 
you start a new document or open a new 
window, you have to tell Word where to 
find NORMAL.STY. This can be an irk- 
some chore, but the following macro 


Begin macro definition 
Call it UND&BOLD 
Block On 

Pause to specify block 
Underline the block 
Block On again 


to start of previous block! 


Make block bold 
End macro definition 





Figure 2: This macroallows you to combine underlining and boldface operations. 


<ctrl-F1d> 

UND& MORE 
(description) 
<Alt-F4> 
<ctrl-PgUp>1<cR> 
<Ctr1-PgUp>DN 
<ctrl-F8>sv 


<Alt-F4> 
<Ctrl-Home><Ctr1-Home> 
<Ctr1-F8>AA 

<Alt-F4> 
<Cctr1-Home><ctr1-Home> 
<F8> 

<Ctrl-F1i68> 


Begin macro definition 
Call it UND&MORE 

Enter description of choice 
Block On 

Pause 

Turn the display off 
Set Size Very large 
Block On again 

Re-mark same block 

Set Appearance shAdowed 
Block on yet again 
Re-mark same block 
Underline the block 
End macro definition 





Figure 3: The greater versatility of WordPerfect 5.0 allows combining more text attributes. The 
macro above combines underlined, very large, and shadowed specifications in a single operation. 
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COREL announces the finest in data 
security and mass storage for Novell 
Networks. 

As the world’s leading developer of 
WORM (Write Once Read Many) 
interface software for IBM and Apple 

Mac computers, COREL brings it’s 
record of software excellence to the 
network environment. 

Now, Novell Netware 2.15 has a new 
storage solution breakthrough. COREL 
optical disk subsystems provide the 
ultimate back-up and highest security 
options available. 

Operating on the network file server, 
COREL’s optical software supports 
elevator seeking, directory hashing, and 
directory caching. Complete access 





COREL Systems Corporation 1600 Carling Avenue, Ottawa, Ontano K1Z 8A7 


COREL 


across Network Bridges let you support 
and run even your largest applications. 
No extra hard disk space or workstation 
memory is required. 

Optical storage gives you the potential for 
infinite capacity since removable optical 
cartridges are used. And security is 
insured with the write-once character of 
the technology. You'll never worry about 
losing data again. 

COREL software is completely 
compatible with Novell Netware utilities, 
security levels, and all existing 
applications. The world’s leading 
developer of WORM interface software 
invites you to make the networking 
breakthrough. For details, contact 
COREL Systems today! 
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Tet:(613) 728-8200 Fax:(613) 728-9790 


~ OPTICAL 
DISKS 


jor 
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tf you're looking 
for an easy-to- 
use datebese 
that's compatible | 
with dBASE, 
you've found it. 
It's menu-driven PC-File:dB, the | 
detabese for alittle price thet 
packs a very big wallop. 





Just for grins try mail merge, 
report writing, quick lebels, 
edvanced graphing, macros and 
LAN support on for size. 

Then edd compatibility with 
dBASE Ill Plus or dBASE IV 
databases. 


Thet's e lot for $89.95. 


So see your deeler todey. For 
once it's the program thet’ll 
knock you out, not the price tag. 





For the name of the deeler neer- 
est you, call 1-800-JBUTTON. 
(In WA stete 206-454-0479.) 


ButtonWare 


ButtonWare. Inc. PO Box 96058, Bellevue, WA 
98009, 206-454-0479 

ring chrecily trom ButtonWare, please add 
$e 00tors Sopa end hancong 
PC File 8 1s o trademark of ButtonWare Inc. 


@BASE ill Plus and @BASE IV are regntered trademarks 
ot Ashton Tate Inc 
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makes it easy to attach a style sheet from a 
common directory: 


<ctrl esc>fsac:\ss\<f1> 


This ends with the list of style sheets on- 
screen, so that you have to choose only the 
one you want.—Albert Delfiner; Eastches- 
ter, New York 


As written, the macro assumes that the 
style-sheet directory, SS, is in the root di- 
rectory. A better choice would be to put it 


| in the Word directory so you don’t clutter 
| up the root. 








Also keep in mind that maintaining a 
separate style-sheet directory is not the 
only reasonable choice. One obvious pos- 


sibility is simply to keep all style sheets in | 


the Word directory, where the program ex- 
pects to find them. Granted, this adds more 


files to an already crowded directory, but | 
when you use the Format Stylesheet At- | 


tach F] command, Word will show only 
files with an STY extension. 

Another possibility is to keep moststyle 
sheets in a single directory but create spe- 
cial style sheets for directories that natural- 
ly require unique styles. For example, if 
you keep a correspondence directory that 
contains all of your letters, it makes more 
sense to have a special NORMAL.STY 
for letters in that directory than to have a 
separate LETTERS.STY in the style-sheet 
directory. 

If you use this trick, then whenever you 
start a letter in the correspondence directo- 
ry, Word will automatically load the NOR- 
MAL.STY for letters. When you load files 
in other directories, Word will automati- 
cally load the NORMAL.STY from the 
Word directory. You should use this ap- 
proach sparingly, however, since you can 
quickly confuse yourself by creating mul- 
tiple style sheets, all of which have the 
same name.—M. David Stone 





How to tell your network printer to 
wait for a sheet of letterhead 
stationery 


Our office uses WordPerfect in a network 
environment where 30 people share two 
HP laser printers. A request to print on let- 
terhead used to signal the start of a depart- 
mental relay race. On your mark (load tray 


with letterhead). Get set (send print job). 
Go (grab printout—often someone 
else’s—on your letterhead). 

The solution was to write a macro to 
pause the printer and request a manual 
sheet feed. Simply enter the keystrokes 
shown below to assign the macro to Alt-L 
(for letterhead). Naturally, any legal mac- 
ro key or name may be used. 

<ctrl-Fig> Staxt Macro Def. 
<Alt-L> Cell it Alt-L 
<Home><Home><Up> Go ta top of Doc. 
<Ctrl-Pa>a Insert printer cmd. 
<27>6128 cmd. for manual feed 
<CR><CR> *Enters” command 


<CR> *Hee Note below 
<Ctrl-F1a> End macro Def. 


(Note: You must have at least one blank 
line for the command to work correctly. 
You may add additional blank lines to 
avoid printing on your letterhead.) 

When your document prints, the printer 
will eject a blank sheet and then pause with 
the message ‘‘PF FEED LETTER.” You 
should then insert your letterhead. Only 
the first page will print on letterhead, the 
remaining pages will print on whatever is 
in the paper tray. 

One additional note: The printer com- 
mand that requests manual feed is saved 
with your document.—John Grundy; 
Mesa, Arizona 





Of course, you may have to modify the 
macro above to match your particular laser 
printer’s command sequences. Check your 
manual to see what the code to request a 
manual feed is, and substitute it for the 
<27>&12H in the macro. WordPerfect 
| 5.0 users can easily create a corresponding 
macro by following the comments rather 
than the exact keystrokes.—Neil J. Ru- 
benking 





Share Your Power 


Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We'll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (to join, see the ‘By Modem” 
sidebar in the Utilities column). PCy 
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Why carit maintrames speak English? 


You have to wonder why the 
people who design big computers 
make it so difficult for normal human 
beings to use them. 

Particularly non-technical, 
hastily trained human beings, who 
need to talk to the mainframe from 
their PCs. 

It’s been a serious dilemma. 
Unril NOW! 

NOW! is a menu-making, 

acto-writing tool that 
automates the drudge work of 


PC-to-host communication. 

When someone wants to review 
their E-Mail, for instance, all they 
need do is make one menu selection. 

NOW! then takes on the tedious 
job of loading the 3270 software, log- 


NOW! 
PC/HOST AUTOWARE 


1-800-426-6283 


__IN WASHINGTON STATE 206-644-4010. 
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ging onto the mainframe, and wading 
through the passwords and commands 
to arrive at the E-Mail screen. 

It not hard to see how NOW! 
reduces wasted time, needless stress 
and training costs. 

Nor is it difficult to find out 
more. Simply call or write and we'll 
send you a free demo disk and detailed 
information. 

Allof which, you'll be pleased 

fo hear, is written in a language 


called Englis 








How UDS squeezes more 
out of the V.32 standard 


Believe it! In the hands of UDS 
engineers, the V.32 standard means 
a lot more than 9600 bps, full-duplex. 

Every UDS V.32 Is fully compllant 
with the CCITT recommendation, but 
that’s only the beginning. Model 
V.3225, the latest in the UDS V.32 
famlly, offers /ots of extra features. 

First of all, there’s MNP level 5, the 
data compresslon/error control tech- 
nique that Increases data throughput 
by as much as a 2:1 ratio. In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tlon at 19.2kbps! 

When your dedicated line goes 
down, V.3225 Is the ideal dial back-up 


Created by Dayner/Hall, inc., Winter Park, Florida 


solution. It even checks the dead 
line periodically and switches back 
to It as soon as It’s avallable. 

Then there's V.22 bis operation; 
If your V.3225 receives a call at 
2400 bps, It automatically drops 
to that speed, and full-duplex com- 
munication goes on. 


f ——— 


ul © 
V.3225 
QUANTITY ONE PRICE: 


$1145 
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Got a real data density problem? 
The card you get In your free-standing 
V.3225 can be plugged directly Into 
the Universal Data Shelf? glving you 
as many as 16 channels In a stan- 
dard 19- or 23-inch equipment rack. 

To leam how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 


Universal Data Systems 


(@® morono.a inc. 
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The difference between software that is usable on a LAN and software that uses a LAN; some 
data switches don’ t just deliver mail—they read it; a PC LAN Labs free T-shirt offer. 





A data switch can spoil protocol file 
transfer attempts 


We recently switched from dial-up lines to | 


a multiplexor with leased lines to commu- 
nicate with the DEC VAX minicomputer 
at the home office. It has been a big im- 
provement, except that | can no longer 
transfer files. Why, when we are no longer 
getting garbage on the lines and everything 
else seems to work, do file transfers 
| fail2—William Jarman; Great Falls, 
Montana 


A multiplexor is a sophisticated form of 
data switch that packs the equivalent of 
several telephone or data lines together and 
sends the information economically over 
lines leased from a telephone company. A 
multiplexor is closely related to the data 
PBXs or data switches that I tout so highly 
as connectivity alternatives in many instal- 
lations. The trouble with some of these 
systems (they’re not all alike) is that they 
don’t just pass along the mail, they insist 
on reading it first! 

You didn’t specify what file transfer 
protocol you were using, but 1°ll bet it is 
some form of Xmodem. Many file-trans- 
fer protocols (such as Xmodem) may send 
special characters such as XOFF and XON 
(decimal 19 and decimal 17) as part of the 
data in the file. These are control charac- 
ters and are frequently interpreted as in- 
structions by the multiplexors or data 
switches. As such, they have unintended 
functions and are essentially *‘eaten up” 
by the switch. 


File transfer protocols such as Kermit 
avoid troublesome control characters and 
should provide a solution. Xmodem is un- 
suitable for a variety of reasons. Usually it 
cannot be used over a multiplexor connec- 
tion or over X.25. It doesn’t have a config- 
urable block size and it alters the size of 
files, rounding them up to the nearest 128 
bytes. In addition, it performs no data 
compression—a feature that sometimes al- 
lows effective data-transfer rates greater 
than the actual bps rate of the line. 





Not all software on a network is 
networked 


P'mhelping plan a local area network using 
NetWare over 3Com EtherLink adapter 
cards. Can you explain what’s the differ- 
ence between software that is usable on a 
LAN and software that uses a LAN? Do 
we have to get new application software 





= Most normal single- 
user software will work 





on aLAN as well as 

on a single-user PC, as 
long as it is used by only 
one person at a time. 
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for everything we do? Also, what’s the 
best way to let people remotely control sta- 
tions on the LAN?—Eric R. N. Hall; At- 
lanta, Georgia 


Most normal single-user software will 
work ona LAN as well as on a single-user 
PC, as long as it is used by only one person 
at atime. This kind of software doesn’t use 
the LAN services. It just resides on one of 
the LAN’s logical disk drives, where it 
also stores its data. 

LAN programs let you ‘‘map’’ part of 
the server’s disk space so it looks like a lo- 
cal disk drive to your operating system and 
your software. The application software 


| neither knows nor cares that drive C: is on 


your desk, while drive G: and the laser 
printer are down the hall. 

This is the way most people use appli- 
cation software on a network. Standard 
DOS programs are perfectly happy this 
way unless more than one person tries to 
use the same files at the same time. In prac- 
tice, most people put their programs and 
files in private subdirectories on the server 
and put only shared data files in public di- 
rectories. 

You can get remote-control dial-in ac- 
cess to a LAN using software such as 
Crosstalk Communication’s Remote’. Re- 
mote-control software runs on a modem- 
equipped PC on the LAN. Users can dial 
into this PC and use the remote-control 
program to log on to the LAN. The re- 
mote-control program doesn’t care that 
drive G: is down the halt either—it’s just 
handling the modem and rerouting the 
console I/O to the modem. 





| ing the LAN without requiring additional 


| drives and printers, over-the-LAN remote- 


@ CONNECTIVITY CLINIC 


Software that uses a LAN for some- 
thing more than simple data storage and | 
print spooling is a little more complex. It 
must be tailored to the type of LAN you're 
using, since the facilities available and the 
methods necessary to use them vary from 
LAN toLAN. 

Most LANs have multiuser facilities 
such as record locking to prevent two users 
from simultaneously changing the same _ 
record in a database. However, they are 
available only to the applications written to 
use them. Other LAN services, such as 
NetBIOS and IPX, provide interstation 
communications, making it possible for 
application programs that are running on 
separate workstations to coordinate their 
activities. 

This type of intraLAN, interstation 
communications facility can be exploited 
by some remote-control products, too. Re- 
mote" LAN (also by Crosstalk Communica- 
tions) uses the LAN’s communications ca- 
pabilities, allowing one LAN workstation 
to serve as the remote console for another 
LAN workstation. In this arrangement, all 
communications go over the LAN and no 
modem is used. On a large LAN, this 





= Most LANs have 
multiuser facilities such 
as record locking to 
prevent two users from 
simultaneously changing 
the same record in a 
database. 


would allow a central help desk to investi- 
gate problems experienced by people us- 


hardware or phone lines. 
Although you usually think of *‘re- 
source sharing’’ on a LAN in terms of disk 


console software allows network users to 





share a single-user application as a re- 
source, too. A CD-ROM based research 
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package, such as Ziff-Davis’s Computer 
Library, is a perfect example of this type of 
resource. Running Computer Library's 
Lotus BlueFish Searchware under Re- 
moteLAN’s control not only shares the 
CD-ROM drive as a resource but shares 


| the software that uses it, too. When it is run 


in this fashion, any user on the LAN can 
use the nominally single-user Computer 
Library software to search the abstracts 
and full-text articles on the CD-ROM; the 
users just make a ‘‘call’’ over the net with 
Remote LAN. 





Report the activity of your Novell 
network to PC LAN Labs and get a 
free T-shirt 





I recently saw someone wearing a PC | 


LAN Labs T-shirt on the beach. He really 
looked sharp. How can | get one of those 
great T-shirts?—Jma Fan; Silicon Vallev, 
California 


Have! got a deal for you! If you are a No- 
vell network administrator, | will send you 


one of our official and exclusive PC LAN | 


Labs T-shirts in return for a few minutes of 
your time. 

We want to establish a correlation be- 
tween our LAN benchmark tests and the 
load carried on your networks using the 
NetWare 2.1 accounting capability. To do 
this, we need a printout of the report the 
NetWare ATOTAL utility generates de- 
tailing one week’s activity. Include some 
annotation as to the average number of ac- 
tive workstations, the hours they operate, 
the kinds of tasks they generally perform 
(data entry, accounting, word processing, 
and so forth), and the kinds of network 
cards used (ARCnet, Token-Ring, and 
Ethernet, for example). In return, I’ll send 
you one of the official PC LAN Labs T- 
shirts. They have our special logo and are 
sure to get you respect on the beach, in 
shopping malls, and on the job. 

ATOTAL compiles data from the ac- 
counting system, so you have to use the 
first selection in the SYSCON menu to 
turn on the accounting function. Addition- 
ally, you have to assign charge rates to the 
five different services monitored by the ac- 
counting system. (See pages 4-9 of the Su- 
pervisor Reference manual.) 
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A word of warning, however: you must 
enter the Supervisor Options menu under 
SYSCON, choose the Default Account 
Balance/Restrictions menu, and give ev- 
eryone a default of unlimited credit. (See 
pages 4-14 of the manual for details.) If 
you don’t do this, all of your users will be 
locked out of the network. This is likely to 
make you so unpopular that not even our 
T-shirt can help. 

At the end of one week, run ATOTAL 
and print the screen. The accounting sys- 
tem doesn’t post results until after a user 
logs off, so run the report when most peo- 
ple are off the system. Send the printout to 
PC LAN Labs, P.O. Box 6009, Destin, 
FL 32541. Remember to tell me to what 
address | should send the T-shirt. 

The ATOTAL report won't give us a 
picture of the peak load. If you can find a 
way to show us the load during a peak peri- 
od, | will also send you some of our high- 
quality PC LAN Labs drinking cups—the 
same ones we use on the Destin beaches. 





Productivity Tip 


Are you interested in improving LAN per- 
formance? Before you buy a high-speed 
386 machine for a file server, take a look at 
your present server's hard disk drive. 
Then, simply buy a bigger. faster drive or 
put in multiple drives. Server processors 
typically loaf along while the drive 

screams. | 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. \f you do, please in- 
clude a printed copy. We'll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (to 
join, see the ‘“‘By Modem” sidebar in the 
Utilities column). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler’s box named CONNECTIVITY 
CLINIC). ae 








Asample Home PAD Everything starts here. 
Now, any DOS-based computer can behave 





like a state-of-the-art workstation costing 
thousands of dollars more. 





The DOS PAD. Press the DOS button. DOS 
is demystified. 





HyperPAD takes telephone and contact 
management a step beyond by automating 
data management chores — at the push of 
a button. 


HyperPAD comes with more than two-dozen 
PADs — a complete desktop management 
environment that inciudes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 





PAD, Push-Button 
trademarks of Brightbili-Roberts & Company Ltd IBM, 
Apple. Macintosh & HyperCard, and Compag are registered 
trademarks of International Business Machines, Apple 
Computer, Inc., and Compag Computer Corporation 


respectively 
© 1989 Grightbilt-Roberts & Company, Ltd 


ing, and PADtalk are 


In computerese, HyperPAD™ 
means computer-ease. 


HyperPAD (hi‘par’pad) n. 1. a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2. Push-Button 
Computing™ 


Its a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 
Just push a button... and youre there. 


HyperPAD does for IBM, Compaq and compatible PCs what 
rCard does for Apple's Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 


Push your own buttons 


HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD’s robust PADtalk* scripting language. 


Redefine computing for yourself .. at the push of a button. 
HyperPAD. 





‘The Ultimate Launching Pad” 
—Esther Dyson, Release 10 


“,..deceptively simple but remarkably rich” 
—Jeffrey Tarter, Soft-letter 


“Its pretty cooll” 
—John C. Dvorak, Industry Columnist 





Special Introductory Offer— 
Experience the simplicity, power and efficiency of HyperPAD at 
the low price of just $99.95. To order now Call 800-444-3490. 


To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers everywhere. 
Brightbill-Roberts, !20 E. Washington St. Suite 421, Syracuse, NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 


seh ess ee 


Special Introductory Price $9995 | 


Please send me 
copies of HyperPAD at $99.95 each. 


Include $10.00 shipping per order. {New York state residents add 
appropriate sales tax.) 








Cee Ne ane aati | 





Payment ____VISA ___MC . AMEX Diners ___Check 
Cand#__ == CSCW X=. Date 
Ne oneness 
Address____._.__s«éPraconee. Se 
City. State. Zip. 


i 
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PC Magazines Direct Marketing 
7 For PC Prod 
Connection anil cae 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 

venient, because you Know 
exactly what you want and 
don’t need any 
hand-holding. 



















PLUS 


714-373-2006 


DICONIX 150 Parallel w/3’ cable . ... 299 
Purchased with a Laptop..... 270 
DATAVUE: SPARK 
640K, 1 floppy, Backlit.......... 7 1099 
640k, 2 floppy, SuperTwist ..,....... 1159 
640k, 2 floppy, Backlit........... 1269 
640k, 1 floppy, 20MB, Backlit........... 1899 
MITSUBISHI 
MR2B6U-2100... © Sas ees ices 1949 
MP286L-220" oc. cece enema eee 2299 
NEC 
MultiSpeed EL It ..................... 1449 
MultiSpeed HD....................... 2249 
TOSHIBA LAPTOPS 
TNOOO en es ce cos hl; 9 BER Cran 749 
With 768K Card ..................... 999 
Tl QOO ee circ -c 2 yam MP seen 1269 
TA200F Br vac ce case AMER OOO. ne 1469 
TH 2O00H Bie: sc. ee We ee 2249 
GOOG. 0 en ee anes CALL 
TSIO0G es ct Be ie ee 2599 
TS2OO We cseasccatginsccre wee cee IOS a 3369 
T5100... Mena exch cne fat ca 4369 
T5200-40MB/100MB ............. . CALL 
ZENITH 
Supersport 2 osc he.an dense ted oy oe 1449 
Supersport 20..........0...005 0-20... 2229 
Supersport 286/20 .............-...... 2999 
Supersport 286/40 .............0...... 3399 
Turbosport 386/40.................04. CALL 










PRINTERS 
DICONIX 150 Par w/3’ cable............. 
Purchased with Laptop................ 
NEC P2200 Parallel 
Color Kit for 5200/5300 
TOSHIBA 301 Battery Powered......... 
Express Write 311 
321 SL/341 SL... ee 
KENSINGTON Printer Stand 
WIthiiPrintetizcn cs. 2 cocoate cus tsbertias rere 


*x WE SHIP FREE x 
* PREPAID orders only (by check) with UPS Ground to 
48 Contiguous states. Allow 2/3 weeks for personal & com- 
pany checks. Cashier check orders shipped immediately. 
With your order, please note this AD# 786 


SN I De Me, 


SSIS Sh oh oM ote 














> 











ACCESSORIES 
MUST SPECIFY MODEL 
AC Adapter: T1200/T1600 ... 99/129 
AC/Auto Adapter with Battery: 

T3100, T3200, T5100, MP286L 349 
Auto Adapter: T1000/1100+..... 69 
Auto DC Cable: NEC EL or HD .. 29 
Battery Charger: T1200/T1600 .. 249 
Battery Pack: T1200/T1600...... 75 
Carry Cases: T1000/1100/1200 .. 60 

Other Models 
DELUXE Carry Case w/shoulder strap, 

extra pockets for SW, manuals, 

portable printer, etc. 


Specify model.............. 145 
Leather Case: Specify Model ... 275 
Expansion Chasis for Toshiba .. 899 


Expansion Slot (1): WonUnder .. 275 


WonUnder II: 2 slots ........ 375 
Floppy 5.25’’ External 
380K/1.2MB............ 299/349 


LAPTOP BACKUP 
External 20MB/40MB .... 499/599 


MEMORY EXPANSION 


MPL286L: 2MB ............ 969 
T1000: 768K Card .......... 259 
71200: 1MB ................ 629 
T1600: 2MB........ 1099 
73120: IMB ......... ...... 649 
TSIO0E: 2MB ... 2.0... uae 1099 
73200: 3MB............... 1399 
T5100: 2MB........ ..... 1099 
MODEMS: For Most Models 
Adaptamodem 2400......... 249 
Holmes 1200/2400 ...... 229/299 


Megahertz 1200/2400 .... 159/199 


Mitsubishi 2400 Int.......... 329 
NEC 1200/2400......... 229/369 
Prometheus 2400........... 199 
Toshiba 1200/2400 ....... 269/329 
World Port 1200 Ext ........ 149 


2400 Ext w/Carbon Copy... 289 
Ext Modem Cable: Specify Model 25 


NETWORKING: Ethernet card for 


T1200/1600/3100/5100....... 499 
Numeric Keypad: Mitsubishi... .. 129 
Numeric Keypad: Toshiba....... 99 
SOFTWARE for LAPTOPS 
Battery Watch ................ 40 
Laplink Plus.................. 90 


POLICY: Prices & availability subject to change Add 3% 
(Minimum $5) for COD, MC/VISA, and 5% for Amex All 
sales final. Not responsible for compatibility Relused 
shipments subject to 20% charge (Min $50). 


6932 Westminster Avenue, Bidg. 194 « Westminster, California 92683 YY 
SS) 











































FREE ) 
SOFTWARE 


While quantities last 
PC KWIK Power Pak with. ... T1200 
BORLAND Sprint with .. T3100/3200 
MICROSOFT Windows 386 with T5100 


Rary. 


Reeyt 


vs 


BACKUP & DRIVES 
BACKUP for LAPTOPS: 
Specify Model 
External 20MB/40MB .... 499/599 
FLOPPY 3.5” Internal- 720K .... 
1.44 MB 
FLOPPY 5.25” External 360K . . 


PLUS HARD CARD for PC/XT/AT 
20/40 MB................ 


DISPLAY CARDS 
GENOA SuperEGA HiRes + 

(4880-9) 
PARADISE VGA Plus 
Paradise VGA Plus 16 
Paradise VGA Professional... .. 
VtDEO-7 Vega VGA 
FastWrite VGA............... 
Vega V-RAM VGA (256k) 


FAX BOARDS/MACHINES 
QUADRAM JT Fax Board 4800 . 245 
JT FAX Board 9600......... 
JT FAX Portable 4800 ....... 


PANAFAX UF-155............ 
SHARP FO-220 
SHARP UX-180 
SHARP UX-350 
MURATA M1200 
MURATA M1600 


INTEL 























FORIEGN ORDERS WELCOME 


CREDIT CARDS NOT CHARGED 
UNTIL SHIPPED 








% COD » AMEX « MC & VISA « 


d 
S 

(EAL AAEM AAR 
RN HY 4 


Adlington Computer Products gives you 


best prices. . .and service! 


IBM PERSONAL SYSTEM 


Model 30, 286, 20 MB, w/Monitor . . 
Mode 50Z, 30 MB, w/Monitor 
Modal 60, w/44 MB and Monitor 
Modal 60, w/70 MB and Monitor 
Model 70, w/80 MB and Monitor 
Model 70, w/121 MB and Monitor 
Modal 80, w/44 MB and Monitor 


Model 80, w/70 MB and Monitor 
w/Color Monitor add $250 


.$2099 


H COMPAQ 286 


DESKPRO — (12 MHZ) 
1 Drive 640K, 40 MB, 
Mono Monitor 


IBM XT & AT.... Call for Custom Configurations 


AST PREMIUM 


10 MHZ, 512K, 1 floppy, 40 MB, 
serial and parallal ports, mono 


monitor. $1949 


MULTIFUNCTION 
BOARDS 


DFI w/384K 

AST 6 Pack w/384K.... 
AST Rampage Plus 

AST Rampaga AT w/512K 
Everex PSII w/2 MG 
Orchid Tiny Turbo 

Intel Above Board 286+ 
Irma Board 

AST 5251-11 

AST 5251-11 Plus Enhanced ... $589 


CHIPS 


64K Ram Chips 

256K Chips........ : 
256K Sims 

Compaq 386 1 MB 
Compaq 386 4 MB 


.. $189 


9 for $25 
.... each $9 


80287-6MHZ/8MHZ 
80287-10MHZ 


80387-25 





DRIVES & TAPES 


Ext. 54%" for PSII .. $179 
Ext. 1.2 for PSII... $209 
Toshiba 34%" 720K . $89 
Toshiba 37," 1.44. $105 
Irwin 20 MB Tapa .. $339 
Irwin 40 MB Tape.. $449 80 MB for AT 


1OMEGA 
Bernoulli Box I 5," 20 MB Int. w/card 
Bernoulli Box il 5%," 44 MB int. w/card 
Dual 20 Ext. w/card 


Hard Card 20 MB ... $529 
Hard Card 40 MB ... $649 


Aldington 
Computer 
Products . inc. 


Passport 20 
Passport 40 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $259 
30 MB for XT (ST238). $279 
40 MB for AT (ST251) . $359 
40 MB for AT (ST251-1)$399 


386 C 


20 MHZ, 1 MG Mamory Cache, 
1.2 fioppy, 40 MB (28MS.), mono 


SOFTWARE 


D Basa Ill Plus ... 


Harvard Graphics.... 

IBM Displaywrita IV... 

Logitech Mousa ........ 

Lotus 123 

Managing Your Monay 
Microsoft Mouse 

Microsoft Word 

Mouse Systams Mousa. . 
Multimate Adv. Il 

R Base for DOS .. 

Symphony 

Ventura Desktop Publ. se 
Word Parfact §.0............... $219 


MODEMS & FAXES 


Hayes 1200/2400 ....... .. $289/$419 
Everex 1200/2400 .. $79/$149 
Everex 2400 External . see. $199 
US Robotics 2400 Int.. .. $169 
Sharp FOQ-220 Fax .. .- $825 
Sharp FO-300 Fax .. . $1099 
Sharp FO-420 Fax 





VIDEO BOARDS 


ATI EGA Wonder 800 .... 
ATI VIP VGA 

ATI VGA Wondar . 
Compaq VGA 
Hercules Graphics Plus .. 
NEC MVA 1024 . z 
Orchid VGA 

Paradise Autoswitch 480 . 
Paradise VGA 
Paradisa +16 .... 
Paradise Profassional .... 
Vega VRAM VGA . 
Vega VGA 





$259 
$269 


.. $325 


$449 
$179 


. $899 


$289 
$189 
$269 


.. $299 


$469 








the ji 


Peres 


COMPAQ 386 
Modal 386S w/40 MB (16 MHZ) $3695 
Model 386 w/60 MB (20 MHZ) .$5399 
Model 386E w/40 MB (20 MHZ) $4695 
Modal 386E w/110 MB (20 MHZ)$5695 
Modal w/110 MB-25 MHZ 
Model w/300 MB-25 MHZ 


COMPAQ DESK PRO 


1 Driva, 640K, 20 MB 
Green or Amber Monitor 


PRINTERS 


EPSON 
LX 800 ....$169 LQ500.... 
DFX 5000. $1349 LQ 850.... 
FX 850 .... $339 £tQ 1050... 
FX 1050 ... $429 LQQ950.... 
EX 800 .... $379 LQ 2550... 


OKIDATA 
$339 ML321.... 
$469 ML391.... 
393....$999 


TOSHIBA 
321 S/L / 341 S/L 


$275 
$515 
$715 
$579 
$909 


$469 
$639 


ML 320 .... 
ML 390.... 


PANASONIC 
$339 1592 
. $559 =1595.. 


Quietwriter Ill 
Proprinter II! 
Proprinter X24E 
Proprinter Xt II! 
Proprinter XL24E 


HEWLETT-PACKARD 
Laserjet It 
Laserjet IID 
1 MG Upgrade 
2 MG Upgrade 
4 MG Upgrade 
25 in 1 Font 


MONITORS 
NEC 
Multisyne IIA 
Multisync HID 
Multisyne Plus 
Multisyne XL, 19” 
MITSUBISHI 
EGA/Diamond Scan ... $359/$499 
PRINCETON 
Ultrasyne 
Ultra 16 
SAMSUNG 
Color/EGA 
Multisync 


FOR ORDERS & SYSTEMS QUOTES: olor yt: (el) 


CUSTOMER SEAVICE AND IN ILLINOIS 312-228-6333 


3025-£ S. MALMO 
ARLINGTON HEIGHTS, IL 60005 





suippinGe 312-228-6333 


TECHNICAL assistance 312-228-1470 


Fax 312-228-0516 


Prices and Availability Subject To Change Without Notice 


Americas choice and Alclington Computer 
Products choice is EPSON’ 


It’s not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 


Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for immediate 
delivery at very 
competitive prices. 


Epson LQ-500 


Epson FX-850 


*Narrow-carriage 9-pin, dot-matrix printer. 


* SmartPark™ a unique Epson paper-handling 


innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
of paper. 


‘With a standard push feed tractor and single 


sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes. 


* Exclusive SelecType front contiol panel puts 


popular printer features and SmartPark 
Operations at your fingertips. 


*The FX-850 prints 264 characters per second 


(CPS) in high-speed draft mode (12 CP!); 54 
CPS in Near Letter Quality mode (12 CPI). 


Epson FX-1050 


*Wide-carriage 9-pin, dot-matrix printer. 

* SmartPark,’ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

‘With a standard push feed tractor and single 
sheet friction feed, the FX-1050 can handle 
virtually any type of paper as well as envelopes. 

‘Exclusive SelecType front control panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

* The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI): 54 
CPS in Near Letter Quality mode (12 CPI). 





Sananennabascusnasse: 


Epson LQ-1050 


¢ Epson's 24-pin, dot-matrix technology creates 
true letter quality characters and high-resolution 
graphics 

«Prints 180 characters per second (CPS) in draft 
mode; 60 CPS in letter quality (12 CPI) 

* Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handling 

« Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

* Two resident, letter quality fonts — Roman and 
Sans Serif 

* New “shadow” and “outline” print modes for use 


Epson LQ-850 


¢ Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

¢ Epson's SmartPark ™ 

e Exclusive SelecType front control pane! offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

e 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

* 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

® In draft mode or Letter Quality mode, the LQ-850 
runs at a surprisingly quiet 55 dB noise level 


© Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

¢ Epson's SmartPark ” 

© 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

e 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

¢ In draft mode or letter quality mode, the LQ-1050 
runs at a Surprisingly quiet 55 dB noise level! 

© Exclusive SelecType front contro! pane! offers 
quick, easy selection of popular typestyles, fonts 
and pitch 


with desktop publishing applications 





Epson LQ-2550 

¢ 24-Pin technology creates superior Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 


7Color printing capability is standard. 

Epson's SmartPark ~ 

Exclusive LCD SelecType front contro! panel 
for easy selection of pre-sets, fonts and printer 
functions. 

133 Characters per second print speed in 
Letter Quality mode (12 CPI). 

400 Characters per second print speed in draft 
mode (12 CPI). 

Epson LQ ESC/P™ assures software 
compatibility. 











EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOT A LOT OF COMPANY.” 


CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


Melt Order Electronics - Worldwide 


re Taaltete) 


DFI Handy Sean 
and 

3 Button Mice 

tor IBM PC/XT/AT 

FREE DPE Software 

with HS3000! 

The HS3000 alters a full 4 inch 
window at 400dp: resolution 

Scan photas, logos drewings. etc 
Coen be used with today's most 
popular applications 

HS3000 Handy Scanneresescecsscees $1 99.95 
DMS200 = 2000P13 Button Ser Mouse $49.95 
DMS200S 2000P! 3-Burton Ser Mouse $59.95 


w Dr HALO Sottwere 


Pentagon 
Systems, Inc. 
Secu 


Access Card 

tor IBM PC/XT/AT end 

Compatible Computers 

* Tha SAC! 1s en access controt card thet prevents unau- 
thonzed access to your computer through user passwords © 
Protects your computer against intrusion end corruption et 
tempts © Allows up to 10 programmable passwords » Menu- 
dnven + Manual included » One Year Warranty 


HS2000 Pictured 


SAC1 Securty Access Cerd.ccersecrsees .$149.95 


intel pane ceent shige Sb Modem, 
Inboard " “ 


¢ QUALITY PRODUCTS 


JE2016 (only): * Solar powered 
calculator offers ease and conven- 
tence of use « 111-key * Enhanced 
keyboard layout * Tactile touch 
keyswitches * 12 function keys ° Il- 
luminated LED indicators for Num 
Lock, Caps Lock and Scroll Lock ' 

« Separate cursor pad + Low profile 
design » Switchable between PC/ 

XT or AT 


JE2016 | enhances 111-Key PC.XTAT Kayboard with Calculator 
JE1016 «enhanced 101 Key PC XT/AT Keyboerdessscsaes 
JE1015 | stanaara 84-Key PO:XT/AT (AT layout) Keyboardes 


JE2016 Pi 


¢ COMPETITIVE PRICING * PROMPT DELIVERY 


24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-SPM PST) 
415-592-8097 


IBM PC/XT/AT Compatible 111-Key 
Enhanced Keyboard with Calculator 


sor) 


With Solar Calculator! 


ictured 

seeee $79.95 
- $69.95 
«- $59.95 


IBM COMPATIBLE DISPLAY MONITORS 


AMBER 
HDSSH 

TM5154 
JE1059 

TM5155 
Qc1478 
JE2055 


12° Amber Mono $99.95 
14° RGB 640x240 $249.95 
EGA 14° 720x350 $290.06 $369.95" 
EGA Monitor & Card §=§640-96 $499.95 
14° Multiscan 800x560 $649.06 $499.95 
14° VGA 720x480 $449.06 $399.95 


VGA Monitor & Cerd . $640.86 $599.95 


Pictured 


JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


JE1041 = 20/40MB Hard Disk Controtler Card (PC/XT), 


ANNIVERSARY 


ae @ OW .8 


974 - 1989 
Sony 720KB 3.5” 


Floppy Disk Drive = 


* For use with IBM PC/XT/AT end com- 
patible computars « Double-sided. dou: § 
ble density » 135TPI + 160 trecks » Rota- 
Hon gpcee) Worpm * Size 4°W x SD x 


415-592-8121 


Kyocera 3.5" 

20 and 30MB 

Hard Disk 

Drives 

tor IBM PC/XT/AT 

« Includes universal Mounhng herdware and installation kit 

KC20B = 35° 20MB Dive Oniyeseeene $219.95 

KC30B = 35-30MB Drve Only...0000 $239.95 
Viking 30MB Hard Disk Card 

tor IBM PC/XT 


SAB.....cccccccsecsssesseonssesssseneees G7 9-99 


Colorado Memory 40MB Tape 
Back-Up tor 18M PC/XT/AT 
DJ10 come Tape Back-Up and Tape... $349.95 


JE1043 
JE1044 
JE1045 


386/PC & 
Above 


360K'720K!1 2MB’t 44MB Floppy Disk Controller Cerd (PC/XT/AT).sase 
360K/720K/1 2MB/1 44MB Floppy/Hard Disk ControlierCerd (PC/XT).. $129.95 
360K/720K/1 2MB/1 44MB Floppy‘Hard Disk Controller Cerd (AT)... $149.95 


TB40 —40MB Tope Cartridgasscssscscrsceeces $24.99 
RIX EGA and VGA — 


Board . 
PLUS CB6000 Pictured 


CB6000 only Send‘recewva FAXas or EMAIL end kaap com- 
puting wine all Ihs runs inthe background Easy to use 
Menu dnvan sottware tncludes 256K RAM 


CB6000 connection Coprocessoreeee $799.95 
CB6010 mosemopuontorcescon $289.95 
1B1200 inboard see'ec wma ram $699.95 
MB4320 avove Board 286 PLUS... $429.95 


MB4420 Aewve Sos 266 PLUS mun $529.95 


tunction boerd w’ §12K RAM 


Star Multi-Font Dot Matrix Printer 


*9 pin dot matirx 
pnrt head > Cen 
tronics paraliel in- 
tarlace * Epson or 
IBM modes 

* Pant in Counar, 
Sansent, Orelor 1 
end 2. condensed 
Pica. Elite and ital 
1c in ell modes 


NX1000.. 


Jameco Switch 

Boxes 

«Female Connectors 

+ All Pins Switched 

PerttNo. Description _ - 
JE1170  0625.p:n AB Switches $22.95 
JE1171  0825-pn ABC Switch. $27.95 
JE1172 0B25-pin ABC/D Switcheeseeee $29.95 
JEIW173  centroncs36-pin AB Switcheese $24.95 
JE1174 — centroncs36-pin ABC Switch. $27.95 


Jameco 256K 
Smart Parallel 
Printer Buffer 
and Parallel/ 
Serial 
Converters eee 
PP256 » 256K RAM high PP256 Pictured 

speed butter accepts dete trom your computer et o very fast 
fate and outputs 11 to your printer white you keep workung 

* Female 36 pin Centronics connectors 

SP100 & PS100 + Senal to Paratle! and Perallel to Serial 
Conveltirs = Fear? ont terrane 0625 ano ove ate SO-pay 
Centronics connector 


PP256 256k Paraliet Printer Butterseeee $199.95 
SP100 — Seniatto Parciie! Converter $59.95 
PS1 00  Paraties to Sarial Convertersesees $59.95 


1355 Shorewey Road 

Belmont, CA 94002 

24 Hour Order Hotline (415) 592-8097 

FAX's (415) 592-2503 or (415) 595-2664 

Telex 176043 - Ans. Back: Jameco Bimt 

Sone 32.00 Postar nr niee 48- FLYER 
ra 

« 1989 Jameco eenoncs 5/89 Page 

IBM 1s a registered trademark ot 


eee. 199.95 


5 JE1170 
_**: Ptetured 


Prica. 





JE1050 
JE1052 
JE1055 
GC1500 
GC1501 
JE1060 
JE1061 
JE1062 
JE1065 
JE1071 
JE1081 


Monochrome Grapties Card w’Paraliel Printer Port (PC/XT 
Color Graphics Cerd w/Paraliel Pantar Port (PC-XT/AT).. 
EGA Card w256K Video RAM (PC'XT/AT). 

Orchid 6-Bit VGA Cerd w/256K Video RAM (PC:/XT/AT). 


LO Cerd w/Senal, Game, Pnnter Port & Real Time Clock (P' 
RS232 Senet Helt Card (PC/XT) 

RS232 Senet Halt Cerd (AT). 

© Card w/Senal, Game and Paraite! Pantar Port (AT)... 


Orchid 8/16-Bit VGA Card w/256K Video RAM (PC. XT/AT)... 


AT). . $59.95 


$249.96 $329.95 
TXT ao. 


Mult VO Cerd w/Controller & Monochrome Graphics (PC/XT}. 
2MB Expanded or Extended Memory Card |2er0 K on-board) (AT). 


SEAGATE HALF-HEIGHT HARD DISK DRIVES 


$T225 
ST225xXxT 
ST225AT 
$T238 
ST238XT 
ST238AT 
$T251 
ST251XT 
ST251AT 
$T251-1 
ST277 
ST277XT 
ST277AT 


$224.95 
$269.95 
$339.95 
$249.95 
$299.95 
$389.95 
$379.95 


20MB Onve only (PC/XT.AT) 
20MB w,Controller (PC’XT) 
20MB w/Controller (AT) 
30MB Drive onty (PC‘XT AT) 
30MB w Controlier (PC/XT) 
30MB w/Contratier (AT) 
40MB Drive only (PC/XT/AT) 
40MB w/Controller (PC’XT) $419.95 
40MB w/Controtter (AT) $489.95 
40MB Fast 28ms (Drive only) $469.95 
6OMB Drive only (PC/XT:AT) $449.95 
60MB wiControtter (PC’XT) $499.95 
6OMB w/Controlter (AT) $589.95 


Your One-Stop Center for 
Hard Disk Drive Needs! 


fac 


ST225XT Pictured 


IBM PC’/XT/AT COMPATIBLE MOTHERBOARDS 


4: 77/8MH2 (PC-XT) $89.95 Mies 
4 77/10MHz2 (PC/XT} .. $108.06 $99.95 
Baby 8/12MH2 (AT). .... $329:08 $299.95 
Baby 8/16MHz NEAT (AT) $469.08 $399.95 
Baby 16MHz 80386 (AT) . $1199.95 
Baby 20MHz 80386 (AT) . $1499.95 
Futt-Size 25MHz 80386 (AT) . $2299.95 


IBM PC/XT/AT COMPATIBLE 3.5"/5.25" Di 


352KU 3.5" 720KB (PC/XT/AT) $109.95 
356KU 35° 1 44MB (PC/XT/AT) $129.95 
JE1020 5.25" 360KB (PC/XT/AT) Black $89.95 
JE1021 5.25" 360KB (PC/XT/AT) Beige $89.95 
JE1022 §25°1.2MB (PC:XT/AT) Beige $99.95 


2400H 2400/1200/300 Baud Internal Modem w/MaxiMite Comm Stwr 


1200C 1200300 Baud External Modem w MaxiMite Comm Stwr (PC/XT/AT)eseane 


2400C 2400/1200/300 Baud External Modem w/MaxiMits Comm Stwr 


Pee 
__ VISA" 


sonnsonerenaveoes 


JE3025 Pictured 


ISK DRIVES 


TBM PC/XT/AT COMPATIBLE MODEMS 


1200P 1200300 Baud Pocket-Size Modem {PC/XT/AT sossesesnssnsnevsees 
1200H 1200/300 Baud Internal Modem w'MaxiMite Comm Software (PC/XT/AT} sec 


$99.95 
$69.95 
(PCXTIAT) $129.95 
$99.95 
(PC:XT/AT) $169.95 


Paint Software 


Features: + Pop-up menus + Zoom 
unage windows « 9 to 72 point end 
34 contemporery tonts ° Line 
smoothing » Mouse/keyboard oper- 
etion © Prnt capebility for etmost 
any dot-metnx, calor, or taser pnnt- 
er © Side show capability 


EGAP EGA Pent Progrartcccssecccvecce $79.95 
VGAP VGA Peint Progress coon $1 19.95 
Computer Accessories 


JE1198 
JE1199 
JE1200 
JE1203 
JE1204 
JE1205 
JE1206 
JE1207 


Tilt Swivel Momnor Basteceevcces $1 1.95 
Tilt Swivel Mon Base w/Pwr Cr $39.95 
Metal Kayboard Drewereesseeeee $34.95 
Adjustable Copy Holdareesseeeee $14.95 
80 Column Pnniter Standescscese $1 3.95 
132 Column Panter Stand. o-ee- 

Agustebic CRT Standesesssesse $99.95 


IBM Compatible 
Cases and beg! Supplies 
JE1010 
JE1017 
JE1018 
JE1030 
JE1032 


Slide Baby AT Case. .o+.cecnerss ~.$60.96- $59.95 
150 watt PC/XT Power Supply-essesersess $59.95 
200 watt Baby AT Power Supplysssecese $89.95 
JE2010 = Tower Case w'250 watt Pwr Supply... $279.95 
JE2014 — Fip-Top Baby XT Turbo Case.emesseee $69.95 


RAM, V20 & Intel Math Coprocessors 


4164-150 = 65,536x1 (150nS)rsrorcerserenrsne $2.59 
BTZ56-T00 262.1442 (100NS)ercesereene Ore $8.49 
AT256-120 — 262.144x1 (120NSherceccsee SOS $7.95 
41256-150 — 262.144x1 (150NS)seccoscens S49 $7.49 
UPD70108-5 (5MH2z} V20 Ctup (Replaces 6068). $6.49 
UPD70108-8 (eves V20 Chyp 

5 aptene Bioko ape AiG $7.95 
8087- hes th Coprocessor PC/ 
a Compabbles (BMHz)soxee xT $290.06 $134.95 

-1 Math Coproc AT 

Computing (1OMHz).+---8279-06 $259.95 

80387-16 Math Coprocessor 386 (16MHz)s.r0 $395.95 
80387-20 Math Coprocessor 396 (20MHz},.-.- $459.95 
S11000P-10 1.048 5761 (100rajsersesen 26-08 $21.95 


$20.00 Minimum Order - U.S. Funds Only 
CA Residents Add 6%, 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 insurance 

May vary according to weight) 

Terms: Pnces subject to change without notice. 
We are not responsible for typographical errors. 
We reserve the nght to substitute manutacturers. 
ltems subject to availability and prior sale 
Products pictured may only be representative. 


International Business Machines Complete list ot terms warranties 1s available upon request. 
24-Hour Order Hotiine (415) 592-8097 » The roe Phone Lines Are Available From 7AM - 5PM P.S.T.: 
« Customer Service (415) 592-8121 » Technicai Assistance (415) 592-9990 » Credit Department (415) 592-9983 « All Other inquiries (415) 592-7108 





CIRCLE 346 ON READER SERVICE CARD 


Visa, MasterCard, Discover 





HOURS: 
7 AM to 7 PM Monday-Friday ag eer 
8 AM to 2 PM Saturday 





press I, " 
i= 


Call on Sunday 














IBM-NOVELL taldenacr tie PREPAY TOSHIBA 1% Consultant 
Network Support _ 20/40 Mb AND TAKE T1600 and Reseller 
$85/Hour =“). $3800/$4300 _ me, 1% DISCOUNT «4 ented Accrual Program 
1-800-634-8215 9 di ~~ LS ($52,485 paid in 1988) 
*, ~ wa i a 
_— - _ 
Sadie ian PSi2 i MONOCHROME MONITORS TERMINALS Okidata 
el 2<9—LOlOr... ..... 
Model 30—286 20 Mb Disk 1810 | COMPAD Mono Amber/érean’|....° 8210 | WYSE Cp AnberorGreen Sap | goer 2 Beara 
Model 30—20 Mb Disk. . . .. $1585 COMPAQ VGAMono............... $210 WYSE 85 sae pre $3 Cok 5 - oo $980 
Noda 3080 Mo Di Broo | ales asa Mo $210 | WYSESS...- 2. a BY Oe agro 
: = I MANSON ee 
Lesh amit tt Dk. ao MULTISYNC GS iinteiegeg Sal SOFTWARE KX 1180 | 192/38 cps... $185 
Model 70—60 Mb Disk... - $3800 oo . Aldus Pa maker $459 KX 1191 1240/48 cps....... . $249 
Mode! 70-120 Mb Oisk..... -... $5300 COLOR/EGA MONITORS Aunt : " '$5900 e me be cps. $319 
Model 20-44 MOSK. $4250 | MPS ERIS we ca DS i. ioe 6 $80] 10c365 240/8t eps Sa 
Model 80-70 Mb Disk... 25.5... $4800 | pGSUltraSync $00 | fencin $455 KX 1524 240/80 cps... ... $540 
Model 80-115 Mb Gish. $5900 Cen ae os yl Wrsietes i oetvecheopmSias SIs « $2 KX 3131 17 cpsLD ....... _. $290 
Model 80-314 Mb Disk... 2... $8200 | ZENITH1300...0 "$405 eget ead ae - O10 KX 3151 22 cpsLQ... $461 
i ge VGA/CAD MONITORS eM bee Euended 11 fesy | NEC 
COMPAQ COMPAD AGCM Monitor 1399 | Lotus 1-2-3 ¥2.01 5%/3¥e" .... $292/299 VITA | gee 
286 Mod 640K... we. sia | Gamat “5520 | Lotus Symphony..........002... $420 ae iel eee see $807 
286 Mod 1/40 Mb-640 K Monitor ....$2200 | jampsp eg $515 | Multimate Advantage 2.0... $259 ele $705 
386 Deskpro 20E 40 Mb/110 Mb $4475/5475 | igus peyo sta 20 $1073 | Norton Advanced Ulities 4.5... ars | POKL 400/140 ops... ... $1005 
386S Deskpro Mod1............. $2500 Unsidetaanee. bs Paradox 3.0........ $418 Color Dption . 2... 2. $118 
386S Deskpro 20Mb/40Mb .... $Call/3199 HI 6905/8922 ...... $2310/1934 | CrantcomIlilll ssoiso | IBM 
386/25 110Mb/300Mb ...... seaooego0 =f NEC MultiSyncXL ............... $2050 | Ventura Publishing. $490 Duickwriter. $Call 
Portable Il Model 4.......... ... $2500 | NEC MultiSync Plus ............... $879 | Word Perfect 5.0. $225 Duietwriter Il... 2... . $1425 
Portable I! Mode 20 EE oye $3400 ol tit eeteteeee ees pad ee. oa Proprinter Il... vo $485 
rt weeveseccees. 94050 fF EAURAMY DELL ..........--....-. + 
Portable 386 Model 40... S400 ZENITH 1490... $619 LASER PRINTERS Praha XL oe renter e190 
Portable 386 Model 100........... $68 NETWORK HE Deskieteanenene ce, we eel Proprinter tll XL $645 
Laptop SLT 286 20/40. ... . $3800/4300 J NOVELL HP LaserJet II/HO with toner . . $1675/2800 Cc 
100% COMPAQ Internals SANTA CLARA Diskless Workstation $631 | HP ScanJet Plus............-.... 0 | gape ou EMULATION me 
opp TOSHIBA LAPTOPS WESTERN DIGITAL 3 Node LAN Kit | PANASDNIC 1004450 = 200220 02c garg. [IBM PG XTZAT 5250 Emulation ..”.. | $675 
1120068 "$3588 Entry level 286 Starter Kit, 4 Users $575 TOSHIBA PageLaser 12-8 ......... $2 el iS ay ru ay Seied sees ae 
T1200H8 . goog ff NOVELLELSI.............. Pena: 
Teo reo NOVELL 288 Software v2.15..." $2100 | PLOTTERSISCANNERS, ETC. | fuctorg ose” Sear 
Tae : 7 $2800 ves e are say mans $3200 CalComp SAIL US ROBDTICS 1200 Int... ......... $100 
15100). Sam. enh INTERFACE CARDS HP Plotter TAQ0AI7475A ...... _ $965/1399 US ROBOTICS 2400 Int ....... . $159 
75200 40 Mb/100 Mb . $6000/6800 ARCNET PS110..._.. HP Plotter 7550 .... 2.2.2.2... $2920 HAYES 12008 InvSCtl .... . $243/262 
PS 0 eee HAYES 1200 Ext 
ZENITH SYSTEMS ARCNET PC120................ Sumasketch 12% 12/1218... .. $375/630 HAYES 2400 Ext. BS Ae 
Supersport Mod2 . . $1525 ARCNET PC260......... ....$2385 [— j  pppepeme qo | navesoanonwschin : 
Supersport Mod20 $2265 NE 1000 Ethernet Card Berens rere tee 
Supersport 286 Mod20/40 .... $3150/3515 NP 800 Ethernet Card Epson EVEREX 2400 InvExt ......... $137/195 
Turbosport 386 Mod 40 w/o Modem $5050 ACCESSORIES FX 850 260/84 cps .... . . $345 VENTEL 1200/1200+......... $190/228 
am geen _ ARCNET Passive Hub ........... $90 Sina ocreat eee ~ $859 | VENTEL 2400/2400 Ext... $290/380 
286 System $1200 oad Miescked eo) =] LD 500 60/180 cps Cantona tones. AGREE MULTIFUNCTION CARDS 
VSCOM sessigea ok. cst et. S790 8 ein Me oe ee ies LO 850 264/88 cps .... ... $510 EVEREX MagicCard OK ............ $100 
Novell trained & authorized sales & support. 
DISK DRIVES LD 1050 264/88 cps . ... $745 | AST 6 Pack w/384K..... $Call 
Sols a fe hi Be, by. Pee ts Auman? re a ee ae 2. Mee pehs x. aSCul AST Advantage/2 for PS/2..... .... $Call 
Bren: OO ote ‘oken Ring 400/133 cps . $929 COMPAQ 1Mb Memory 386/20 & 20E.. $650 
SEAGATE 40 Mb Kit XT . ... $366 I1BMMAU. $590 LX 800 30/180 cps... $195 | COMPAD 4Mb Marner 386/20 & 20€ $2200 
SEAGATE 40 Mb ST 251- i $499 PC Lan Proaram Vi _ $150 OFX 5000 533/80 as $1399 | COMPAQ 1Mb Memory 386S/Portable $635 
TOSHIBA 1-44 Mb Floppy "$125 VIDEO BOARDS 
PROCOM Ext 5.25" for PS/ ‘” $290 “We Will Beat Any Price”. . . Dick COMPAQ AG 1024 Board .... $1049 
COMPAQ 1.44 1/3 HT esos. $195 GOMPAD AG Memory Board... $425 
ge ces 8  «=©—#xpxxe FP 1867 8 Fo Ts eS eS OL Wee «=«€CCOMPAQVOU..... i. 
MINISCRIBE 20Mb.............. $379 CDMPADVGA. $419 
PLUS 20 Mb/40 Mb Hard card. $535/647 In Illinois Call GENOA Super Hi Res 800X600... $175 
PROCOM 30 Mb/40 Mb....... $429/519 niinols toe GENDA Super VGA............. . $310 
PROCDM 45 Mb for PS/2....... $795 PARAOISE Auto Switch-480... $1 99 
FAX femmes ‘. $69 
CANON FAX 8... se 00 VEGA Deluxe............ sss... 4 
CANDN FAX 20 00000 $1080 SALES AND QUOTES (Outside Illinois): 1-800-634-6215 VEGAVGAS 0 Sas 
eo : ae SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 —_ CHIPS 
MURATA M1600... -... $899 QUOTE-A-FAX: 1-312-325-4969 ps 
SHARP F0220/F0300... .. $950/1159 . : ae 8087-1/2/3 - $220/149/109 
SHARP FO500..... ............ $1400 * Major accounts and outside ¢ Prices subject to availability and 80287-6/8/10/A..... $167/220/259/355 
TOSHIBA 3010 ....... .... $1275 sales. Cali Brian change without notice. 80387-16/20/25/SX.. $399/465/550/370 
ea Sisoo |) ® Lease avaliable. © Prices reflect 3% cash discount. ACCESSORIES 
TDSHIBA T3700 ......... : AB Switchbox. 6... $40 
SL, Rak he re $6,000,000.00 inventory In stock.» Allow 10 days for personal Kensington Masterpiece |... 395 
COPIERS * IBM AS/400 processes your order = Checks to clear. See Gian conned 
ell eae: = one within minutes of recelpt. . Wire transfer accepted. 6 Outlet Surge Protector... .. $25 
CANON PC7.... ... $1100 ¢ 24 hour burn In on all CPUs. * Minimum $5.00 shipping/ MICE 
TORTS « «tes a la -$70-120 * Stock orders placed by 3:00 CDT handling charge. LOGITECH HiRes. .. $95 
18M 6157 for PS/2 $1950 shipped same day. * Restocking charge on returns. LOGITEGH C7 Serial |. a'S 
IRWIN 40 Mb InVExt 00.0.0... $465 . ional P.O: ; . LOGITECH B oe ; 
MAYNARO 60 Mb XT/AT Inv/Ext . $675/881 . cantar ae es OS welcome OERXA Mouse... $s 
MAYNARO 60 Mb lor PS/2 ..... .. $899 nication. * Corporate terms available. Microsoft Mouse. $119 
UTI Ons = Veet aca nie ¢ international orders welcome. * Fraud aggressively prosecuted. IBM Mouse ..... .. - 875 
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COMPUTERS MONITORS 
COMPAQ 286/12MHZ u.sscssssssssssssssssssssesees NEC 
COMPAQ S 386/16MHz/40mb f MULTISYNC GS... 14" MONO cescsssssoeees 
COMPAQ 386/25MHz/110mb .... MULTISYNG IIA .......000.. 14" 800x600 
ALL COMPAQ COMPUTERS CARRY A 90 WARRANTY MIDWEST MULTISYNC II ...... . 14" 800x600 .. 
AST 70 286/10MH2/512K ..0...-sssssssessssssseess MULTISYNC plus ......... 15" 960x720... 
AST 140X 286/10MHZ/1mb/40MD ...ss.sse COMPUTER MULTISYNG XL .scssssssene 19" 1024x768 
AST 300 386/20MHZ/1Mb/40MD ....sssse0ess ZENITH 
ALL AST COMPUTERS CARRY A 1-YEAR WARRANTY WORKS ZVM-1490 oscsees. 14” VGA 640X480 .ccccccsoneee 579 
PACK/BELL VX-88 8088/8MH2/512K ........ 635 PACKARD BELL 
PACK/BELL 286/10MHz/640K/40mb. ...... 1570 QUALITY SERVICE & GUARANTEED LDWEST PRICING ! PB1272A ...cccsseee 12° Monochrome ..........00000 


PACK/BELL 386/16MHz/1mb/40mb ........ 2450 








PB1472A .essseeee «14° Flat/amber ........ 





PACKARD BELL COMPUTERS CARRY A 1-YEAR WARRANTY PB1452CG . 14" CGA 640x200 ... 

WYSE TERMINALS ............. SPECIAL PRICING PRINTERS PB1439 ccccccccocese 14" EGA 640x350 ... 
LAPTOP COMPUTERS PANASONIC PB8S41VG ....0 he VGA 720x400 ach 

KXP1180 ..sercsseee PB8526MS......... 14" Multi 800x560... 
TOSHIBA ...0.. 1000/1200 .......:ssccccorerssooves oe 

KXP1191 : PB1518 cccccscssses 15° white full page 
TOSHIBA......3100E/3200 ... KXP1124 .rcccccsscccssesses PRINCETON 
een aes ti Veeere ee 14° White 1050%770 sascesesee 238 

seceties S200 eee scccscat 12" SYNC BOOKEDO .......sn 

DISC DRIVES/TAPE BACKUP OKIDATA 16" syne 1024x768 





























SEAGATE..... ST225 20mMeg Kit ..csessssssssesees 259 MITSUBISHI .......... ssssseee CALL FOR LOW PRICE 
SEAGATE..... ST238 30meg kit ...... .279 
SEAGATE.....ST251-0 40meg 40ms . 349 wens omc ~— 45 
SEAGATE .....ST251-1 40meg 28ms .........- 409 "EGA WONDER epeeeses sehen 5 on 
SEAGATE.....ST4096 80meg 28ms ....... CALL An en WONEER nas “cha 
TOSHIBA....... 1.44mb 3.5" floppy ...... sere 105 Sheaniee ove pend oi tes : otk 
MOUNTAIN .. 40meg intemal tape .........0..-+ 369 Ganabice * eae a 2 ong 
MOUNTAIN .. 40meg external tape.......... CALL PARADISE "PRO pear canes eae “CALL 
ARCHIVE...... 150meg internal tape ............ 924 cs be ILL AGE re 
VIDEO 7 wo. «a. Vega Deluxe .209 
FAX MACHINES VIDEO 7... Vega VGA ....... 274 
MURATA ...... 1200/1600 io cedabe streemonnseoateonen VIDEO 7 .sssee Fastwrite VGA aus 349 
TOSHIBA....... 30100/3300 ... KIDATA.......... VIDEO 7....... . V-RAM VGA ...... ~CALL 
CANON ........8/15/20 HEWLETT PACKARD............ HERCULES ........... Graphics Card +... 168 
PANASONIC answer machine & fax ....... CALL HEWLETT PACKARD ........... HERCULES ........... Incolor Card .....ccecscese 199 


The PANASONIC 1100 SERIES. 


The Next Generation in se ME 


Laser Partner™ 


KX-P1180 





KX-P4450 PANASONIC...DESIGNED WITH PEOPLE IN MIND! 

HIGH SPEED AT A LOW PRICE KX-P1180 & KX-P1191 KX-P1124 

© 11 pages per minute. © 9-pin printer. e 24 pin high resolution printer. 

° Two 250 sheet paper cassettes. ° 240cps draft (192cps KX-P1 180). ¢ 192cps draft printing speed. 

¢ 300 dot-per-inch resolution. ¢ Rear, top or bottom paper feed. ¢ Rear, front, top or bottom paper feed. 

e 5 emulations incl. HP Laser & Epson. © Push/pull tractor. e Push/pull tractor. 6K buffer. 

* Parallel and serial interface. * 6K buffer (3K on KX-P1180). e Auto paper loading. 

¢ 512K RAM (1.5 mb upgrade). ¢ Auto paper loading feature. e Paper parking. 

° 11 resident fonts. * Paper parking feature. ¢ 3 macro settings. z= 
* Optional legal & envelope cassettes. * Emulates Epson & IBM. ¢ Emulates Epson and IBM. 

® 1 year Panasonic warranty. e 2 year Panasonic Warranty. © 2 year Panasonic warranty. & a) 


Approved corporate & educational 
PO's accepted 

¢ Your credit card 1s not charged 
until the product ts shipped 

* Personal and company checks 


=" 800-669-5208 ==. 


COMPUTER LINE 
CUSTOMER SERVICE 312-459-6883 ¢ FAX 312-459-6933 
© Call us for quantity discounts 


350 Lexington Lip Buffalo Grove, Il. 60089 ORDERS SHIPPED WITHIN 24 HOURS « IF YOU FIND A BETTER PRICE CALL US. « prices subject to change 
CIRCLE 489 ON READER SERVICE CARD 





NEW 20MHZ SIVA 286 SYSTEM 
delivering superior Quality, : 
Performance and Value! 


VNS introduces this new system which includes many 
important options as standard: 40MB Hard $] 59 5 
Disk, IMB Memory and more! ‘Priced at 


Complete System Features: 

@ CPU 80C286 running at 16/20MHZ 

#8 0/1/0.5 Wait State selectable 

@ High speed RAM 1MB expandable to 
4MB on board (16MB total) memory above 
640K is configurable 

® Award BIOS with built-in setup 

@ AOMB hard drive ST251-1, 28ms access time 

@ 1.2MB floppy drive 

8 Ultra high speed floppy/hard disk controller 
1:1 interleave, 800KB/sec 

® High resolution 12” monochrome monitor 
with tilt and swivel base 

® Real time clock calendar with battery back-up 

® On board 80287 co-processor socket 

@ 4-16 bit and 1-8 bit expansion slots available 

@ 2-Serial, 1-Parallel and 1-Game port 

® 101 keyboard fully AT-compatible 

# DOS, OS/2, XENIX-compatible 

System Upgrades 

@ 20MHZ CPU upgrade — $99 only 

® Additional 1MB memory — $199 

® Additional 3MB memory — $599 

@ EGA upgrade — $395 

@ VGA upgrade — $495 

= Upgrade to 86MB hard drive — $395 


Thank You! 

VNS Continues to Deliver Increasing Numbers of 

I2MHZ SIVA 286 Systems—Call Us for Price, Delivery 
=> and Warranty Details 


VNS America Corp. 


We Welcome Order Now 


Sey, Suite 270, 910 Boston Post Road 
Inquiries from Dealers yu. ihansacrumetis W752 USA Toll-Free 


and VARs Eanes 
raxsoasr2e 6 300-252-4212 


Working Hours 9am -6pm EST. CIRCLE 139 ON READER SERVICE CARD 
Monday - Friday 


pa eae SS a ee 


. 


All prices subject to change without notice 





30MB HARDCARD $319.00 


ke SPECIAL FOR THE MONTH x 


20MB HARDCARD $294.00 


Nobody sells More 


e 


eee 


eoeo50ne 


° 


alelelele jee 





EXP Turbo/t0 


4.77-140Mhz Motherboard 


>» 8088-1 Processor, 8087-Ready 
>» B Expansion Siots 
> 256K RAM (Expandable) 


Award Blos, FCC Ciass ‘8’ Approved 
Nickei Piated Case w/Keylock 


> 450 W Heavy Duty Switching Power Supply 
> Turbo, Power & Hard Drive LED's 
» Hardware Reset and Turbo Switches 


101-Key Enhanced Keyboard 


® Hercuies Compatibie Mono Graphics 
» Samsung Hi-Res Amber Monitor w/Tlit & Swivei 


360KB Fioppy Disk Drive 
30MB Seagate Hard Disk Drive 
Duai Floppy Controlier 

Dual Hard Disk Controiler 


> 2 Paraliei Port 


Seriai Port 
Game Port 
Ciock Calendar w/Battery Back-up 


» Complete Operations Documentation 


Fuil One Year Repiacement Guarantee 


30MB Complete System $79: 


Base System (Minus 30mMB HD) 9° 
*Calt for Custom system configuration quote 


eeoee 


= alaletelecele: 


eee 


EXP 286/12=-16 


6, B, 12, 16 Mhz Motherboard 

80286 Processor, 80287-Ready 

B Expansion Siots 

$12K RAM 0-Wait, Expandabie to 4MB 
Award Bios, FCC Ciass ‘B’ Approved 
Nickei Plated Case w/Keyiock 


» 200 W Heavy Duty Switching Power Suppiy 


Turbo, Power & Disk LED's 
Hardware Reset and Turbo Switches 


» 101-Key Enhanced Keyboard 

» Hercuies Compatible Mono Graphics 

» Samsung HI-Res Amber Monitor w/Tilt & Swivei 
>» 1.2MB Floppy Disk Drive 


7O0MB/23ms Hard Disk Drive 
Hard Disk/Floppy Disk Controller 


» 2 Seriai Ports 


Parallei Port 
Game Port 


e Clock Calendar w/Battery Back-up 
® Complete Operations Documentation 


Full One Year Repiacement Guarantee 


70M8 Complete System... $7 


Base System (Minus 70MB HD) $9B6 
*Cail for custom system configuration quote 








... . For Less! 

















sam = o ™ 
rover XT & AT Hard Disk PowerlKits 
Comes Complete r 7" aH 
; cu at BARE 
With... ur ur oRive ar a." paive 
Seagate Micropolis 
e Hard Drive $1225 208, B5ms, HH $259 $209 $call = 1535 | 72M8, Soms, FH $ call $566 $562 
. $1238 © 30M8, 83ms, HH 265 229 tall 
© Controller - xT only $1251 40Ma, 4oms, HH 58a 528 519 «= Miniseribe 
© Cabies ST254-1 40MB, 28ms, HH as 599 594 3650 40M, 61ms, HH 362 502 237 
e Partitioning software- $1277 85M 8, 40ms, HH ma 384 579 3675 62M, B1ms, HH 588 528 519 
on 40MB and up ST4096 80MB, 26ms, FH 599 5a 556 6085 «= 74M8, 26ms, FH 594 534 529 
Front Bezel halok 6128 110M8, 28ms, FH call 638 
L320 20MB, 40™ms. HH 265 715 can Mitsnbishi 
Mounting Hardware KL330  50MB, 40ms, HH 289 235 tall, == 4070X 70M8, 25ms, HH 406 a6 a3 


Mounting rails - AT only [J sxrea somns: ovikmenu (c) Hard Drive Organizer - Reguiarty $79 95, ONLY $19.99 w/purchase of any Powerkit!™ 
EXTENDED WARRANTY: Ask your representative about low-cost EXPress 144 extended warranty plans! 


e 
e 
@ Installation Manuai 
e 
by REMENGER. .. We dO Tandy madifications and also sell higher capacity drives. 


4 Year Warranty 


Samsung Achleve 
MA2565 12” Amber Monochrome, tirt/swivel . 
MA2575 42" Flatscreen Mono, tite/swivel MGP Mono, Hercules Comp./Printer 
MA4515 14" Amber Monochrome, tiit/swivel . cop Color printed 
CK4656 14” RGM, CGA tiit/swivet 
CM4531 14" EGA tite/swivel 
CN4551 14” Multisync, EGA/VGA/PGA/CGA/MDA EM S12 1024x768 VGA 512K 256 Colors 
NEC 
41402 44” Muttisync It EGA Autoswitch 
Seiko REN/GAX 
CM1450 — 14~ Mult! VGA 1024x768/.26DP VGA 46 color 258K on Board 





JaVM1I0S O1V OH. 
Mw OMIA IMI WAS TwIssat 
















Controiler Boards “a Co=Processors 


8087-3 S5Mnz, for xT 
8087-2 8mMnz, for xT 
8087-4 1oMnz, for XT. 
80287-6 Mhz, for 286 
80287-8 Mhz, for 286 
80287-10 4OMN2, for 286 
80387-16 16 Mhz, for 386 . 
80387-20 20Mhz, for 386 
80387-25 25Mnz, for 386 


© inctuges. 5 yr warranty & installation/set-up manual 


8 Bit, RLL : 

8 Bit, RLL ST 448 

8 Bit, MFM, STSO6 

8 Bit, STSOG AZ7X RL .. 
16 Bit, MFM, Ouat HO 
16 Bit, MFM, HO/FO 
16 Bit, RL, OuatHO 5187 . 
18 Bit, RU, HO/FD $287 


@ Ask about . 1-1 Interieave 


















Modems Floppy Drives Tape Back=Ups 
















ae 42 i $39 Mitsami cms 

Ff 1200/8300 Baud, internal 

EXT-12  1200/300 Baud, external $73 OSOS 360K, 525", . $66 XT60 40/60MB w/DC2000Tape, int. forxT $289 
INT-24 2400/1200/300 8aua, internat $99 0509 «1.28, 5.25" $96 


AT6O 40/60MB w/OC2000 Tape, int. for aT... 299 
0557 720K. 55"... $76 


0559 144MB, 53° $93 PS260 40/60Me w/OC2000Tape, int. forPs2 365 


EXT-24 2400/1200/300 Baud, external 129 
© 2 year warranty 100% Haves compatible. 
Software included (internat) 









All Merchandise Guaranteed 100% 

eee” — agoo-ass-o177 ___ EXPRESS 
ith Approv redit! 1 ma _ mi 

All Shipments Insured » PE ee 

Same Day Shipping From Stock IF BUSY (313) 788-0133 ames QS a ae 

HOURS: TECHNICAL SUPPORT (313) 664-3569 MICRO MART 
Monday thru Friday 9am. to7o.m FAX LINE (13) 661-5732 5568 Drake Rd @ W. Bloomfield, Ml 48322 
Saturday. 10am to3pm 


Prices shown are US currency and refiect a 55% cash discount. Prices and avaitability sudject to change COD s and Prepsys by Cashier's check onty-personal and compsny checks take 10 days to clear 
Al returns must be Insured freight preoad and accompanied with a valid EMM RMAs Michigan residents add 4% XT/AT are regnitered trademarks of (BM Cornoration 
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HEADSTART’ 


HEEL TTLEAY (formerly Vendex) 


A Givte:on of North Americon Philips Corporation 


From the largest full service reseller of Headstart computers in 
New England. Sra Supporting, and servicing Headstart 


computers since 1987 


HEADSTART Ill 


80286-12/8 Mhz 

5.25” drive 360K/1.2 MB 

3.5” drive 720K/1.44 MB 

1MB Ram, expandable to 3 MB 

32 MB hard diak, 28 ms/1.1 
interleave 

16 bit VGA autoswitch 


ga 
145 watts, 110/220 switchable 
3 button optomechanical mouse 
101 enhanced keyboard 

3 full length 8/16 bit exp. siota 


$2000 OF FREE SOFTWARE 

DOS 3.3, GW Basic, 

Headstart Advanced Environment, 

Pop-Up programs, Floppy driver, 

Framework Il, 

Perspective 3-D Graphics 

ATi & Computer Ease Tutorial 
Software, 

Xtree-Hard Disk Manager 

Splash VGA Paint, Publish-it! 

Chessmaster 2000 

Twist & Shout, Bookmark Plua 


TECH SUPPORT: 1-800-PC COACH 18 MONTH ON SITE WARRANTY 


GENERAL COMPUTER STORES 


680 Worcester Road, Framingham, MA 01701 


5 yaar mamber: Bettar Busineaa Buraau, National Offica Producta 
Association, Association of Computer Retailers 





LOWEST PRICE 


Cail around for the best price, then 
call uawhen you are ready to buy. 


HEADSTART COMPUTERS 


Headstart lii(286) 


HYUNDAI COMPUTERS 
(18 Month Warranty) 

Super 16TE, 10Mhz XT, 640K, CGA/ 
mono, P/S, DOS 3.3, Basic, Electric 
Desk SW. 
1 floppy-$650 2 floppy-$725 
Super 286c, 10Mhz AT, 640K, 1.2 MB 
drive, P/S, DOS 3.3, Basic 
EGA graphics board 


14 inch Flat Amber 
14 inch CGA (640 x 200) 
14 inch EGA (640 x 350) 


EVEREX 
NEW Excel Stream 60w/QIC-02 1/2 
card controller, Ext. 60 MB cartridge 
tape BU. Image BU SMBYMin . . . . $899 


CIRCLE 737 ON READER 5ERVICE CARD 














30 DAY MONEY BACK 
GUARANTY 
on Headstart Computers 
Hnot completaly satisfied within 30 
days of delivery return for refund of 
computer purchase. All items must 
be returned in same condition as 
when received. Does not include 
feturn freight, shipping or handling. 





MAIL ORDER DIVISION 
Hours (Eastern Standard Time) 
M-Th 11-7, Fri & Sat. 11-6 
ORDERS ONLY: 1-600-876-7628 

In Mass., orders: (508) 879-7625 
Customer Service: (508) 879-8774 
MC, VISA, CHECKS, MONEY 
ORDERS. MA add 5% sales tax. 
Shipping chargea additional. 
Prices/availability subject 
to change 








~HARD DRIVES— 
PRINTERS 20 MB wicontrotler $279 
30 MB wicontroller 298 
40 MB wicontrolier 476 
Z —MONITORS & VIDEO BOARDS— 
Monochroms Monitor . $ 80 
pecial EBA aa 
a ials EGA Monitor 329 
ul VGA Monitor 381 
‘ Monochrome Video Bosrd . 55 | 
Color Video Board 87 
EGA Video Board 129 
VGA Video Board ; 194 
Canon Laser Printsr Wordstar Pi om SO ! pane $247 
Lond 123 .stm. eet 295 
—PIICEON— Lotus Symphony “45 
COMPAQ MEMORY MODULES Microsoft Word 5.0 230 
FOR DESKPRO 386/20, 25 & 20E Microsott Excel for Mac 15 259 
4.MB System Memory Board $1758 Muttiplan 40 . 129 
4MB Memory Modules 1705 Aldus Pagemaker boi 
1/MB Memory Modules 557 Adobe Illustrator Window 395 
Xerox Ventura Publisher 519 
~AST— Auto Cad Ver. 10 . 1967 
Fsmpage+ for PS/2 $ 339 
Rampage+ w/512 . 506 —— 
Premium/286 MDL 80 1300 
Pramiuv206 MDL 80 1200 DESKTOP PUBLISHING 
—NEC— 8087 MATH CO-PRO . 1. MB Msmory for HP Laser Jet I! $339 
8087-2 MATH CO-PRO Ps 2MB Memory for HP Laser Jet I! 
2200 $365 | 90287-10 MATH CO-PRO . 25 In 1 Font for HP Laser Jet 
5200 .. 537 80387-20 MATH CO-PRO . Microsoft Mouse Serial/Bus $105 ¢ 
$300 704 | aABOVEBOARD Desktop Scanner & Interface .. 1425 )§ 
LC-890 Laserwriter 3278 286/512K 
Powermste 386/20 wi42 MB HD G22 eae img et wm POs. id 
Ceenent soen hepites os sta | ABOVEBOARD os [WA Remee to: = fe 
tase Ah pai <i 
COMPUTER OASIS 800) H3]- 1331 Policy, 
Complete Systems Avaitable * Quantity Pricing Available ecfecturer warranty, 
P.O. BOX 23666 * TAMPA, FLORIDA 33623 reline = 
MONDAY - FRIDAY 9:00 A.M. - 9:00 PM. EST. FAX (813) 289-9893 A St 


CIRCLE 178 ON READER SERVICE CARD 


USA FLEX Has Dynamic Discounts 
on FLOPPY DISKETTES!! 


USA FLEX Ss 
PART # PRODUCT DESCRIPTION 400+ iS 
—— See " 


1G55A11 5.25" DS/DD Boxed $.63_ 
1G57Ai1 5.25" DS/HD Boxed 1.19 
1G38A12 3.5” DS Boxed 1.25 | 
1H3BA13 3.5” DS Bulk d 1.05" 
1G37A11 3.5" HD Boxed r 3.15 


DATA CARTRIDGES 
SOLD IN FIVES 


DESCRIPTION 


5-DC2000-S QD 2000 
5-DC600-A QD 600A 
5-300XLP-S QD300XLP 
5-QDG600XTD-S QD600XTD 





Media from the Surface Scientists 





USA FLEX 

PART # PRODUCT DESCRIPTION 100+ 400+ 
1K3BA12 3.5" DS Boxed $1.20 $1.15 
1K38A13 3.5° DS Bulk 1.12 1.07 
1K37A11 3.5" HD Boxed 2.99 2.75 


Diskaroo MICRODISK TRAVEL PACK 

Protect Your Data When You Travel 
Rugged, water-resistant, anti static nylon storage pack contains 10 KAO 
1 MB 3.5” MicroDisks. Fits in fease, school bag or purse. Velcro 
closures. £&xtra padding protects diskettes. 4 snug pouches keep 
diskettes organized. 


1K38A11 DA $19.50 





USA FLEX 
PART # PRODUCT DESCRIPTION 100+ 


1L55A11P 5.25" DS/DD Boxed $.59 
Preformatted for DOS 2.11 and above 

1L55A14 5.25" DS/DD Bulk 

AL57A11 5.25" DS/HD Boxed 

1L85B31 B" DS/DD Boxed 


*CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY-9 TO 2 SATURDAY* 


ES 9 mae SB) 


ORDERING INFORMATION: Minimum order §100. Shinpping and handkng additional No surcharge for MasterCard ar V a Mastercer 312-351-7172 
and prepacdorders accepted Credit card orders nol charged until order has been shipped Corporations rated 3A2 or better and 1 ACCOUNT 

ata accepted on ane! 30bssis C O D orders under $500 add $5 00 specai handing charge CO D orders over $500 add $10 C 135 N. Brandon Drive 
charge No sales tax outside of IL All returns musi have pnor approval from our Customer Service Department (312) 351 turns 

bein onginal packing materia! and include all warranty cards and manuats All proces and specications ar ect to chan Glendate Helghts, {L 60139 





USA % FLEX Has Quality, Name-Brand Products 
at UNBEATABLE PRICES!! 


WESTERN olcirac. The Ultimate 286-1MEG 


2 serial ports 

i parallel port | 12" Monochrome Monitor 
Heel Witelielits oie Se GVA tees 4 'SYStOMrcccsereccccsnectrescesteaes 
Mouse port 

101 keyclick keyboard 

1.2 MEG floppy drive 

12.5 MHz-faster than the competitor 
16-bit EGA; operates at 12.5 MHz = , 
3 expansion slots ; paige 14” EGA Color Monitor 


180 WATT power supply qa} asetueusuuense 


14" CGA Color Monitor 
SYStOtincccssncceresencescccenetees 


EPSON e .28 dot pitch 


* High contrast non-glare 
PRINTERS \ screen (up to 
LX-800 seeveneee *176 50% brighter and 
70% greater 
$ ~ 
379 contrast) 


$338 N ¢ Analog signal input 


% * 45-pin intertace cable included : MONITORS 
eeu fae ssp G4 Full support of IBM VGA standard , 
Ss — Samsung 14” EGA 


USA FLEX price $286 : 
Epson Rebate s25-. SOL Samsung 14" VGA 


a, 1200 BPS Internal Samsung 14" SyncMaster 
EPSON D1-STM Magnavox 14” White VGA 
Rebates end 4 1200 BPS External Magnavox 14" RGB ..ccrceccccseee 
May 31 D1 DIM Magnavox 14" EGA 
0) GiGEE CED 4 2400 BPS Internal Magnavox 14" VGA.. 
.. Epson Rebate $100. . S@LS | 0177 NEC 19" MultiSync XL... 
: 2400 BPS External NEC 14" MultiSync 2A .. 
. NEC 14" MultiSync GS 
USA FLEXprice $589 


LQ950_ ..... Epson Rebate $75-. talk II" 2400 BPS Interna NEC 14" MultiSync 3D 
MNP Error Correction 


LQ-2550 si ' 2400 BPS Externa’ Save $20 on any Monitor and 
DFX-SO00 ........ceccnsccsrseceees reste D12apTME “MNP Error Correction Paradise Video Card Combination!! 


COLORADO FAX MACHINES 
MEMORY SYSTEMS INc. 
SHARP FO220 ..........06. °849 
SHARP FO330 .... - £1099 | Mono/Color o 
MURATA M-1200 .......... °674 | Basic EGA 01 Paeca 

Up To 120 MB Tape Backup System MURATA M-1600 .......... °828 | Auto Mono EGA 01 pues 
Internal SySteM .........ss-. $285 | Canon Faxphone 8 ........ *699 Auto 480 EGA D1 Passa 


External System ve. $385 $ VGA Plus 01 Pvcapt 
ibaa anaes jocee, | ©anon Faxphone 20 ......°999 | oon a6 0: pvcarx 


$ 
Sony DC2000 Data Cartridge. . £17.49 Canon Faxphone 25 ....°1749 VGA Professional 1 vaape: 


“CALL TOLL FREE % ue 4 MONDAY THRU FRIDAY-9 TO 2 SATURDAY* 


7 a -800-872- 
USAB FLEX = (—-) 0n872:3539 


onnepiwe nrormaag INFORMATION. Minimum order $200 Sh poping anc handing addional ‘We surcharge for MasterCard or Vice Visa Mastercard and 312-381-7172 

ee ee en ee’ _ = bi 
@reaccepted on anet ita pt basis € 0D ordersunder $500 add $5 00 special handing crame COD orders over $500 aad $10 00 special handing 135 N. Brandon Drive 
change No Sales tax Guiside of fh All returns must fave prov approval from our Customer Seroce Department (312) 3517172 Ali returns must be Glendale Heights, IL 60139 
1 Ofpnet packing ManGne) end include ali wartanty Cards and manuals 4! prices end specifications are subject to change witnout notice a 





——-* 
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CIRCLE 105 ON READER SER\ ICE CARD 


LQ-2550 


* Wide Carriage, 24-pin impact 
dot matrix printer | ( 

e 136 COlunins { 

#333 \CPSuratt) 114 CPS-La 

* But 7 color printing 

* Bi-directional logic seeking 
printing 


Rebates from 
$25 to $100 


(On Seiected Printers) 


from EPSON 


EX-800 


*/9-pin printhead 

¢ 80 columns ; 

» 300 CPS-draft, GO CPS-NLO 

¢ Pafailel and serial intérface 


LQ-1050 

- 24-pin printhead 

* 136 Column 

» 264 CPS-draft, 88 CPS-LO 


EPSON 


WHEN YOUVE GOT AN EPSON, 


OUR PRICES ARE SO LOW WE CAN'T PRINT THEM!! 


*CALL TOLL FREE 7 TO 7 MONDAY THRU FRIDAY-9 TO 2 SATURDAY* 


a 1-800-872-3539 
L er ees For Teer ihnGe —_— 


ORDERING INFORMATION Minimum order $100 Shopping a’ 


Lee 


1 No 


eC 312-351-7172 
135 N. Brandon Drive 





Giendale Heights, tl 60139 


THE FIRST NAME IN TRUE OEM COMPATIBILITY 











NATIONWIDE 


1-800-292-6272 


FAX 


1-301-561-4659 


MARYLAND LOCAL 


1-301-561-0200 


my 


Use of equipment manufacturer's 
names is for identification only. 
NCRC is tn no way affiliated forthe 
OEMs listad. 





Description 

































Apple Imagewritar II 4 color. 
Apple Imagewrltar/DMP 
Brother M1409......... 
Brother M1509/1709. 
Burroughs B-8246-3; 
Canan A-1200...... 
Cantronics 150/152. 
Cantronics 350/351/352/353 
Cantronics 704/705/753. 
Citizan LSP 120D/180D . 
Citizan MSP 10/20... 
Citizen MSP 15/25 
Comrax 420........ 
C. Itoh 1550/7500/8510.. 
Date Ganaral LP2 
Data Products M-1 
Data Products B-300/800..... 
Data Products B-900/1000 
Data Royal 5000...... 
Datatrol/LRC MP40 
Data South 180/220/5180. 
Dac LA 34/100/210 Latterp 

















Diablo 1660/2300 Matrix 
Diablo Hytypa II Nylon.. 
Epson EX 800/1000.... 
Epson FX/MX/RX 70/80/85. 
Epson FX/MX/RX 100/185/286. 


Epson Lg 1000 H.D./Lq 1050... 
Epson Lq 1500..... 
Epson Lq 2500 H.D. 
Epson Lq 2550. 
Epson LX 80/80 
Facit 2301/4512/4514., 
Facit 4500/4510/4511/451 
Facit 4520/4525/4528/4528.. 
Fujitsu OMPG 9/DX2100-2200 
Hawlatt Packard 2608... 
Hawlatt Packard 2831A. 
Tally 1000/Honeywall 8mm G.P. 

















IBM 3287/3619 Silver Dol. Cart. 
IBM 9288 1/2” Harmonica 
IBM 3776 3/4” Harmonica 
IBM 4201 ProPrintar II... 
IBM 4202 ProPrinter XL 
IBM 4207 ProPrintar X24.. 
IBM 4208 ProPrintar XL24 
IBM 4224... 
IBM 4234... 
IBM 5224 Basaball Bal 





CARTRIDGE RIBBONS {NYLON stack) 
ice 


Epson Lq/500/Lq 800/Lq 850H.D. . 


IBM 3287/3615 Sil.Dol.Cup/Loop.......1. 





11.25 | 222- IBM 6240 M/S... 
"CALL US FOR VOLUME 
15.35 DISCOUNT PRICING’ 


*This ts only a partial list of our products. “Prices subjec 


e@ 
™ 


9566 Deereco Road © Timonium, Meryiend 21093 


NCRC GUARANTEE 


‘We will never, knowingly. disappoint you ff for eny reason your 
purchase does not give you complete setisfection, the full 
purchese pice will be cheerfully relunded :immedietely upon 
return of the merchendise 

We have always believed thet no sale 1s complete until the 
customer hes received tolal setisfection from our products 


Philip E. Serwncuger President 














COLORS... BLUE — GREEN — PURPLE — RED 
Add $1.10 to your price par unit — Nylon only 









































No. Description Price Ea. (Black) No. 
178 IDS Prism Bleck 132/2080/2132..........3.85 
178A IDS Prism Primary RD/BL/GR/B......10.75 | 740 
178B IDS Prism Process CY/MA/Y/BL......10.75 730 
. 288 +Mannasmann Tally 85.... 320 
3.25 | 285 Mannesmann Tally 86.... 
5.05 | 233 MannesmannTally1000/1200/1600 201 
-5.75 | 204 Mannasmenn Telly 120/160. -3.35 | 303 
-5.45 | 205 Mannesmenn Telly 140/180. 3.85 304 
4.95 | 200 NEC 5500/7700 Nylon Cart.. 2.75 334 
-245 | 114 NEC 8023 PC/8024 PC/8027 PC. i 3348 
-9.35 | 860 NEC Pinwriter P1/P2/P6. 3.95 | 222 
-4.95 | 661 NEC Pinwriter P3/P7.. 4.35 223A 
495 | 662 NEC Pinwriter P5 H.D. i 219 
2.75 | 663 NEC P2200H.D 227 
3.85 | 210 NEC 5200/5300. . 251 
7.55 | 209 Okidete 182/183/192/193/320/321 .....4.35 
3.25 | 206 Okideta 292....... 5.35 
-8.35 | 208 Okidata 293/294 .. 6.15 449 
. 212 Okidata 393...... 17.95 453 
217 Panasonic KXP 1080/1091/1092.........4.90 | 450 
220 Panasonic KXP 1524...... ...... A 453 
226 Redio Shack DMP 400/LPVI 454 
235 RadioShackDMP100/LPVII/TRS8OLPI ... 455 
282 Radio Shack/DMP 130. 456 
282 Seikosha SP800/1000... 480 
261 Star Micronics NB/NL/NP/NX 10 .. 462 
264 Star Micronics NL/NP/NX 15.. 465 
268 Star Micronics NX1000. 483 
287 Star Micronics NX2400. 464 
262 Star Micronics Radix 10/SR 10 470 
.3.85 | 263 Star Micronics Radix 15/SR15 471 
3.85 | 290 Star Micronics SD10.. 467 
: 291 Star Micronics SD15.. 955A 
135 Telex 287D/287D2...... 470 
242 Texas Instrumants 850/850XL/855 455 
243° Texas Instruments 860/860XL/865 456 
245 Toshiba P321/P351 401 
E 245 Toshiba P1340/P1350/P 1351 ... 
. 248 Toshiba P321SL/P341SL.. 
. 135 Trial... eeeceseees x 
. 131D Univec 0789/0790 oa 545, 
CARO actabla | munrstika) 
275 | 306 BrotharEM80/100/200 Corr........ i 
1.85 | 307 Brothar EM200 HR15/25/40 M/S 4.15 
227. ~CPT Rotary 8/8 M/S... 3.25 
158 Dieblo Hytype II M/S. 12.45 
3.85 | 317 Diablo Xerox Memorywriter 3.85 
4.15 | 334B Epson DX 10/20/35 M/S 
4.85 | 168 Facit 4580/8000 Corr 


1960EM-1BM5218/5219 Displaywritar 








8120EM-IBM Quietwriter N/C 


2020EM-NEC2000/3500/8800F lipM/S. 


TWIN SPOOL RIBBONS - NYLON 


O058P-BST 14"x10 yds 
0106P-Burroughs 9248 15x20 yds. . 
0156P-Control Data CDC 15"x25 yds. 
a 0256P-Data Products 2230/2330 


0276P-Data Products 2400 141%"x15yds. 
0356P-Documation 1200 15°x20 yds. . 
0456P-Honaywali Pru1200 17.6"x22yds. 
0106P-Hitechi 15°x20 yda. eproraae 
0556P-IBM 1403/3203/4245 14"x20 yds...... 
O656P-IBM 3211/Documation 17"x20yds...17.85 
0756P-IBM 4248 w/Imposar Strip 


0876P-IBM 6262 14"x20yrds.. 
O956P-Univec 0770 15°x55 yda.. 
0976P-Univac 0776 15%"x20 yds... 


QUALITY 
SERVICE 
PRICING 


BUY DIRECT FROM 
THE MANUFACTURER 


STOP THROWING AWAY 
YOUR DOLLARS 


#$ ¢ $ 


We manufactura our products with tha 
finast matrix inks, pramium high den- 
sity nylon, precision anginaarad plas- 
tics and "Ram" air rafrigaratad loading 
equipmant. 








Dascription Price Ea. (Black) 





IBM Wheelwriter Corr... 
IBM Wheelprinter M/S... 
IBM Selectric II H.Y. Corr. 












NEC 5500/7700 Spinwriter M/S. 
Nakejime Corr. 
Nakajima M/S... 
Olivettl ET 201/121 Corr.. 
Olivattl ET 121/351 M/S 
Qume I/Sprint 3/5 M/S. 
Qume Ill Quick Load 
Qume IV Sprint 7,8,9, 
Ricoh 1300/1600 M/S..............06 
Wang System5581/6541M/S Matrix 
















































13.25 


Burroughs 9245/9247 5M 
CDC 100/200/300... 
Cantronics 100/300. 
Data 100/300/400.......... 

Decision Data 6807/6811/6814 .. 
Dac writer LA 30/36 ....... 
Dec writer LA 120/180.. 
Facit 4540/4542 Black... 
IBM 3262/5262 
IBM 3525 T/S 
(BM 5211...... 
IBM 5225/5250/5280 . 
Okidata 80, 82, 92, 93. 
Okidata 84, 94........ 
Printronix 150/300/600 
Saiko Universal Black/Red.. 
Star Micronics Gaminl 10/10X 
Taxas Instrumants 800/810/815 
Taxas Instruments Omni 820. 
Wang 2221/5521. 


WIDE COMPUTER RIBBONS 
+8 








TEM RUS YS. oc sseccesessscerercaterecsesennenseees 15.15 








182"x20 yds. 











f fo changa without notica. “$5.00 shipping and handing charge on all orders under $50.00 


Over $50.00 actual fraight is charged. 
See why corporations such as General Motors, Mobil Oll, AT&T, Eastman Kodak, the U.S. Postal 
Service and thousands more are now using National Computer GUA6QAS™ brand products 


SAVE 50% or more with our National Computer &i26QAS" brand products. 


CIRCLE 344 ON READER SERVICE CARD 


HIGH QUALITY...LOW PRICE! 





Clone 286 With ‘Clone 286 With Clona 286 With 





LOW PRICE MEDIUM SPEED HIGH SPEED 
51299 $1969 524729! 
WOMSCHMBNE MORTON ™MMaGLATS DE tm EE 








Standard Features of Ali Clone 286 Computers: 
®640K/I1IMB RAM ® FCC Certified, 
Standard. @ System Reset Switeb on 
@ 1:1 Interleave,2 Floppy, the Front Panel. 
2 Hard Disk Controller © Setup in ROM. 
(798 Kb/s RLL, 535 ®@ 80287 Math Co- 
Kb/s MFM). processor Socket. 
© 360K, 1.2M or 1.44M @ CPU Speed Switchable. 
(3.59) Floppy Dnve = Futiy Expandable. 


(your choice). 5 4 
© 101 Key Enhanced Key- @ Novell Compatible. 


board (Click-Tactile ® One Year Parts and 


Option add $20). Labor Warranty. 
® 1 Parallel, 1 Serial, @ PC-Wnite - QModem - 
1 Joystick Port. ExpressCalc - Auto 
© 200 Watt Power Supply. Menu - HomeBase - 
@ On-Board Clock /Cal- Money Master - Clone 


endar w/ Batt. backup. Utilities - Findex. ems SERVING 
YOu 





= m= = 
¢ iS , 
, = 
OUR GUARANTEE 
The Clone Guasantee 1s simple and straightforward Youhave30 shipping charges Just don write in the manuals and damage or 
days after recerpt of your Cloneto see if you and it are goingto be lose anything that was in the original contamer, which also must 


compatibie, 1f you are nol satisfied with your Clone for any be returned You can void your warranty by failing to exercise 
Feason within that lime, you may return tt for a full refund. leas norma! care when hooking ap or operating your Clone. 


® CLONE COMPUTERS ORDER TOLL FREE! 
Clone F) oan Raye eke catasut vane 
Fer intormation or tectsical Far: 116-636-8508, ap ]- 800- ii 


CIRCLE 252 ON READER SERVICE CARD 


LS ORDERS SHIPPED ELECTRONIC 
WITHIN WHOLESALE HOUSE 


pres AMERICA 
1-800-458-5446 


IN ILLINOIS 1-312-498-7980 
FAX 1-312-498-3237 


EPSON 


PRICI 
. Ypin BOcol. -500 .... 24 pin BOcol.. ... 
Q9pin B0col...... CALL -B50 .... 24 pin 80col 
. 9pin136col...... CALL 5 ... 24 pin110col. .... 


Qpin 80col..... CALL ... 24 pin 136 col. ..... CALL 
. 24 pin 136 col. .... CALL 


10-2550 
Complete selection of EPSON accessories, tractors, cut sheet feeders, 
scanners, serial boards, ribbons & cables. _ 


270cps 136 col 
4S0cps 136 col 
LASER LINE 6 LASER PRINTER 


Hewlett Packard 
Lasenet PAGE PRINTER ti] 


Call For Other Printer Prices 


WE CARRY FAX MACHINES 


= AUTHORIZED 
SERVICE CENTER 


a FULL TECH SUPPORT 


CIRCLE 520 ON READER SERVICE CARD 






| KX-P1592 ...... 


| KX-P1524 ... 0.0... 006. 550.00 
| Daisy Wheel Printers 





Panesore, 


Dot Matrix Printers 
KX-P1I180 .....NEW.... 189.00 
KX-P1191 NEW.... 250.00 
KX-P1124 .....NEW.... 350.00 





Scanners 


Laser Printer 


(Prints 11 pages per minute. Standard RS- 
232C serial and Centronics parallel ports. 
512K RAM memory, upgradeable to |. SMB) 


Video Boards 

ATI-V101 VGA 

VGA Wonder 256K . 

VGA Wonder 512K 

ATI Wonder 800......... 229.00 


Modems 
ATI2400 ETC ..........+ 165.00 


PACIFIC 

Font Cartridges  *" ™ 
25 cartridges in 1......... 
(103 fonts) 
Plotter in a cartridge ...... 269.00 
(HPGL™ emulation for laser 
printer.) 
Mentory Boards 

PMB reise sites oe sooo. 361.00 
1 MB for HPIID......... 485.00 
2MID& IID ...... . 
4M II & IID 


Yo Touch with Tomorrow: 
HIBA 


Facsimilies 


Call fer price specials and froe catalog. 
Corporate P.O.'s acoepted with appreval. 
‘You pay ealy actual shipping charges; we ship 
all products imeured at our expense. We accept 
meacy orders or certified checks. 
FAX: 317-879-0129 


GOLDEN 
NX. EAGLE 


micro inc. 


0515 Zionsville Road, Indianapolis, IN 46268 
}7-879-9806 © outside Indiana 1-600-635-3629 





CIRCLE 537 ON READER SERVICE CARD 






DFI Handy Scanner~ 
© 456° scan width, 400 dpi resolution $219 
© 16 grey scales. 


8" per second speed 
© Comes with short 


slot controller & 
71" cable oF 
© Use with Hercules, » | NK 
vs 

























Leprecards fearure components utilizing fhe 
latest technology You can use them as the first 
or second hard disk in your system. Low power 
drives menn jess strain on your system You get 
8? year warranty, unimited technical support. & 
our itustrated installation end user's guide 
Models available for 1BM PC/XT end com- 
patibies, AT's end compatibles, as woll 8s the 
TANDY 1000/A/SC/TX/TL/SL 





CGA, EGA. & VEGA displa - 
© Scan images for Fax 
© Optional OCR Software available 
* includes HALO DESKTOP PUBLISHING 
& DIOR software 
















FREE SOFTWARE inciuding Take Two, the 
backup utility PC MAGAZINE named Edttors 
choice in 1986 & 1987 Also included 1s PC- 
KWIK disk cachemg from Muitisoft 







ener a, 





con 
© Uses standard QiC-40 format 
* 2MB per minute n ATs, 1MB/ 
man in PC/XT 
* External chassis available 
* Novell, 3COM & SCO Xenux 


$299 2000 Cartridges: 
(with Tepe Cartridge) $22 @a/5 for $110 













720K Internal tor PC/XT/AT. S108 
© Requires DOS 3.2 or optional $15 driver 
Software. 





2.5" External Floppy Drive, £200 


















Extemal High Density 1 44M8 Floppy 
EI ARE RIES ti ., 1.44MB Internal for AT coly 9130 
The easy way io transfer PS/2 data © inchudes dnver software 






between eystoms. Includes replacement 1.44MB Internal for PC/AT 3199 
high speed controller, cables and manual 


@ Floppy Controlier & cables with $00,000 
FREE: Take Two, the backup utiity PC bi/second data transfer rate Supports 2 daves 
MAGAZINE namos as thor Editor's Choe. ~~ (a Instent Laptop & PS/2 companbiity Ai! ts 


Now you have e fast, effordable backup include bracket to mount m 5'4" drve bay, 
‘Solubon that brings you media black & grey face plates, and mounting rails. 


Hf a 144MB XT kits chide replacement floppy 
comnittidty loti itdet Ba PS/2 systems controlier that doubles tha data transfor rate 

















@ 117 Key enhanced layout ™— 
© Buitt-in Solar Powered Calculator 
© Switchable Ctrl, Capsiock keys 

© Double inechon moided key caps 
© Removable function key template 
© ALPS tactie keyswitches as used by Northgate 

© 100% PC/XT/AT/386 & Novell network compabble 














AP Seagate Onve with IBM AT rails & 
cables 

© SpeedStor or OnTrack large drive 

software 

* Formatted, Partitoned & Tested 
Sze = Mode Speed Format Capacty Poe 
HH ST251 40ms MFM 48M8 
HH ST251-1 30ms MFM 42MB 
HH ST277R 40ms ALL = 65MB 
FH ST4096 28ms MFM &80MB 


{ Seagate SCSI Kits 


The Smait Computer Systems interlace (SCSI) pro- 
vides increased performance. relability and flex: 
ibility over ST412 Grves. Performance 1s improved 









ne res 
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Our 286 systems feature 12 & 16 MHz processors and 512K RAM stan- 
dard, upgradable to 4 MB on system board 


Our 386 systems offer 18, 20 & 25 MHz processors and | MG RAM 
r— standard, upgradable to 6 MB A 64K static column RAM cache opereing 
o at 35 nanoseconds insure maximum processor performance. 


—— And don't forget that when you buy from Shamrock you get 
a? year weranty and 
30 day money back 

guarantee. 


_— 
—_—_— 
AY 
= ,m, ie I AE 









20 31.759 
a3 61,599 
sos se $2799 














































‘SCS ORIVES VIDEO OPTIONS: 


Seagate ST225N Monographics 
20 meg 65 me $299 Card & Monitor $13P 


Seagate ST251N 












through improved transfer rates, built-in 1.7 inter 40 meg 40 ms $399 Ree ice $669 
leave capability, and automatic error detection and Seagate ST277N : ‘ 
correction. . 65 meg 18 Br High Speed 
Shamrock SCS kits are compatable with all 8088, VGA Card & 

286, 386 PS/2 Model 24, 30, and 30/286 systems. Muttisynch 24 


Each uit includes: high speed SCS! Hard Drive with: 
face piste, host adapter, nstaliation guide with menu 
dnven software, and mounting hardware Bundled 
software includes the TakeTwo backup ublity and 
Leprecache oisk cache software Specify computer 
when ordenng. 


Seagate Size Formatted Average Kit 





Model Capacity ‘Time Price 
ST225N 20M 65 meee 
OMB 40 mec 
25 49uB 40 mse 
523 oIMB 40 me 
$25° Some 28 msec 





For STO2 Combwnation SCSI Hara/Floppy Controller add 


TOLL FREE 


Dg A 800-722-AT-XT 
a y;MMcC California 
(805) 373-7847 
FAX 
{805) 379-9345 














3DMB KIT & 
© 32 7MB/E5ma/Halt Height/T48 watts 


(Seagate ST277A7) 
© 65. 5MB/28ma/Halt-Hoight/t t watts 





© Preteated & formatted 
© Wesiem Digital short stot controser 
© 30 page installation guide & reference 
manual 
© Cables, mounting screws, full & 
halt-herght face plates 
© FREE? Take Two high speed beckup 
software PC MAGAZINE “Editors Choice” 
© FREE’ LepreCache software by Muftisoft 
© 1 year Warranty 30 Day Money Back Guarantee 
© Optional Watt UL/FCC approved pawe 
iy for IBM 





SY Seagate 2dhe ized 
Matched Pair Kits 40MB $349 
© Seagate Dnve & Matched Controller 


Tandy 1000 © 1 year factory werranty 
kits edd $20 ics 015% taster throughput than ST251 drive 


ae 
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Your 5237 
MITSUBISHI 

MP 286L-210 ..... 1999 
MP 286L-220 .............. 2349 
NEC LAPTOPS 

MultiSpeed EL II ........... 1499 
MultiSpeed HD............. 2299 
DICONIX 150 Parallel ...... 299 


Includes 3’ or 6’ cable 
With Purchase of Any Laptop.. 269 


MITSUBISHI Floppy 5.25" Ext 360K for HO 
MP286L-210 2 floppy Modem NEC 1200 Int 
MP286L-220 1 floppy, 20MB Modem NEC 2400 Int 
Carry Case 
eRe Se sobs LAPTOP ACCESSORIES 
Memory Card 2MB % Specify Laptop Model * 
Modam 2400 Int AC Adapter 71000/ 1100 + 
Numeric Kaypad AC Adapter: 11200/ 1600 

Auto Adaptar T1000/1100 + 
NEC LAPTOPS Battery Charger: 1200/1600 
NEC MultiSpeed EL 1! Battery Pack 71200/ 1600 
MultiSpeed HD w/20 MB Carry Cases by Toshiba 
Battery Pack-Specity EL or HD Fabric: T1000/ 1100/1200 
Car DC Cable-Specity EL or HD Fabric: Othar Modala 
Carry Case Leather T3100/3200/5100/5200 


PRINTERS DRIVES & BACKUP 


ALPS Allegro PLUS HARD CARD: 20 MB 
ALO 224€ 40. MB 
ALO 324E - Wide Camage 
‘& DICONIX InkJet 150 parallel TOSHIBA 3.5° intemal with 
wih at 6’ cabla Universal mounting kit 
NEC P2200 Parallel TOC SAME a0 108 


5200/5300 o 

Color Kit 5200/5300 4 SEAGATE: For PC/KT HALF HT 
PANASONIC 1592 PRO PACK 20 MB (ST 225} 285 
1595 PRO PACK 30 MB (ST 238} 299 
TOSHIBA 311 Fully Pretested, PRO PACK includes 


321 SL $ TOO LOW 
341 SL TO PRINT controller, cables, dateited & tilustrated 


KENSINGTON Pnnter Stand 20 menual 
® With Pnnter ae 10 * PC/XT Ming Kit & Filler Plata. 10 


MONITORS KEYBOARD/ MOUSE 


LOGITECH AutoSync with EGA Card, KEYTRONIC 101 Plus Protessional 
LogiMouse & Paint Show 569 tor PG/XT/AT 109 
MITSUBISHI 0 Scan 1371 . 429 OEM Version: Idantical to 101 with 
Oiamond Scan 1381 479 90 day warranty from us 
Giamond Scan Tilt & Swivel- add 20 Keytronic Mouse 
NEC 1403-Super VGA 2A 499 Bus or Senal 
1404 MultiSync 30 699 
LOGITECH PS/2 Mouse. 
MultiSync PLUS 629 €-7 Serial or Bus 
SONY 1311CR-13" Tnitron Color Hiftez Bua 
Remote TV & RGB Monitor 549 Serial w/ Clear Case 
Sony 1311 to IBM Cable 20 ee 
SONY Muttiscan 1303 549 Loattech Puctianer 
SONY Mutticcan 1302 649 LogiPaint/ LogiCadd 29/49 


Sony 1303/2 to IBM Gabla MICROSOFT Mouse Bus or Ser 109 
Sony 1303/2 to MAC II Cable With Windows 149 


ZENITH ZCM-1490 Flat Screen 
MOUSE SYSTEMS w/PC Paint Pius 
Zenith Titt & Swivel ‘Sarial oF (Gus 99 


Unvene se esas QUADRAM Optical Mouse 79 


POLICY: Min. order $100 for COD / Credit Cards Proved ors bn 8%) Pees bene sotec| 
tochange Shipping charges vary (Min $10) Prices refect discount for payment in 
foc COD & Distover, 3% or MC Visa and 59 for Amex & Optima, COD requires cash or castver check. All 
sales final Refused shipments subyecl to a 20% charge (Min $50} Not responsible for compatibility 
%#PICKUP HOURS: Mon-Fri: 3 to § pm. PLEASE CALL FIRST FOR WORKOADER #. x 


FOREIGN ORDERS: for foreign orders add special handing charge of $30 per order Az shipments 
add 10% (Min. $50} For Printers & Monitors 30% (Min $150} Some items may be more. Credit card orders, 
add 5% to amount owed FAX: 714-691-2984 


BAIARPA=>= 
EVE EW ri = =—— 


12605 HOOVER STREET. 





for Laptops 
COME IN FOR 


TOSHIBA 


T1000: Toshiba's lightest & smattest 

T1200HB: 20MB with backlit screen, battery 
T1600: 12MHz, 20MB w/backlit EGA screen, battery 
T3100E: 12MHz, 20MB w/IBM compatible haif slot 
T3200: 40mB, 2 IBM Compatible stots 

T5100: 16 MHz, 40MB w/EGA gas plasms screen 


DESIGNER Carry Case w/ pockets for SW. | MODEMS: FOR MITSUBISHI, NEC & 
manuala, portable printer efc. TOSHIBA LAPTOPS (Except T1000/3200) 
Specity modal ‘ 149 
Expansion Chasis 929 | Toshiba 1200 Int 269 
WonUnder Single axpansion stot 269 Toshiba 2400 Int 299 
WonUnder II. Two slots 369 | Megahertz 1200 Int 149 
Floppy 5 25” External: Megahertz 2400 Int 
360k/1 2MB 


199 
MEMORY EXPANSION Promethous 2400 Int iva 
71000 768K Card Adaptamodem 2400 Int 229 


T1200 1MB World Port 1200 Ext 
T1600 2MB : World Port 2400 Ext 


73120 1MB 4 
T3100E 2MB Toshiba cable for Ext Modems 


T3200 3MB Numeric Keypad: T1200/T1600 
T5100 2MB Laplink Pius 


SOFTWARE BONANZA FAX MACHINES / BOARDS 


SHARP FO-220 649 
All software is fe sealed & come: 
conpietalwith a g ¥ SHARP UX-180 863 


BATTERY WATCH Ver 1.0 - 3.5" SHARP UX-350 1199 
BITCOMM 3 Ver 35 - 5.25". MURATA M1200/ M1600 629/729 
BORLAND Sidekick QUADRAM JT Fax Board 4800-279 


Specily 5.25 or 3.5 JT Fax Board 9600 549 
CARBON COPY Plus Ver 5.05.25". ‘JT Fax Portabls 4800 349 


GEM GRAPH 5 25: THE COM Pc 


LOG! Pant /LOG! Cad Fax Board 4900 249 
Fax Board 9600 469 


LOGITECH Publisher 
LOTUS Metro 35° Ver 1.0 
PC PAINT Plus - $25". .. : 
EASY by MicroPro Ver 1.5-3.5"..... 


zB . 
SBBSESSBR BS 


DISPLAY CARDS 
ATI VGA Wonder (256K) 
GENOA SuperEGA HiRes + 
Version 4880-9 


MATH/RAM CHIPS "erg iss 


64K RAM 120 ns Set of PARADISE VGA Plua 

256K RAM Paradise VGA Pius 16 

8087-2 PC/XT & Mhz 3 Paradise VGA Professional . 

80287-8 AT 6 Mhz i VIDEO-7 Vega VGA 

80267-10 AT 10 Mhz Fastwnta VGA 

80387-18 for 386 machines . Vega V-RAM VGA (256k) . 

80387-20 for 386 machines 469 ZENITH Z-449 

0387-25 for 386 machines 9 to 16 Pin Connector-Required for 
soma Monitor/Card combinations 20 


MODEMS 
Also See Under Lap Tops 
HAYES 1200B Internal - with SUPER SPECIALS 
SmartCom I 275 + PREPAID BY CHECK ONLY « 
TOUCHBASE SYSTEMS World Port * POSTMARKED BY MAY 30, 1969 * 


Pocket 1200 Ext wiAC Adapter . 175 
Sic, page eee MITSUBISHI D Scan 1371 wTItASwivel 435 


Carbon Copy Pus... . . 275 SHARP FO-220. . 4 . 198 
PON Enteral whew "tag | | GENOA SuperEGA HiRes +(48809).... 180 


* FREE DELIVERY x 


* PREPAID ORDERS IN CONTINENTAL USA ONLY « 
Simply mall the check for the axact amount (CA add 6%) as shown here with 
your ordar. Wa will ahip your order UPS Ground, FREE of any other charges. 
it is that simpla. Money order/Bank check orders shipped Immediataly. 
Personal/ Co. checks delay shipment 2/3 weaks. (Credit Card orders ara not 
considered prepaid). 


714-897-2100 


PLEASE REFER TO AD # PC 915 








ORDER LINE: 


1-800-441-FAST 


FoxBase+ 2.10 is simply 


These 14" monitors were the fastest dBASE com- 


i—s purcheced from a large 
ESS manufacturer who 


The most popular word 
processor is now even bet- 
ter than ever! Version 5.0 
adds multiple font support, 


patible datebase software 
available. FoxBase+ also| 
adds many enhancements. 
to the dBASE language. 


was overstocked. They 
year warrantees and are null t C ! d 

made by Samsung. They are fully CGA compat- : graphics integration, page) And it's user-friendly too, its FoxCentral uses 

ible and work with PC compatibles. A CGA (640 _ preview and much more. WordPerfect] pull-down and pop-up menus and you can per- 

x 200 resolution) card is just $49 and comes with| 5-Ostill retains its feel and ease of use that made | form every important database operation without 

aprinter port. This is the perfect video combo for| it #1. Combine this with the best support in the eeraaine: There areeven LAN, runtime, and 

your Hew XT or AT clone, industry ar! pou cunt bose. © Box.Base verviors available. 


PRINTERS MONITORS 
ust Magnavox ust 
499 76M749 VGA 229 
BOARDS Tha Completa PC LIST 9CM082 VGA 649 
AST LIST FAST Answering Machine 349 Mitaubiahl 
Hot Shot 286 339 Fax 4800 399 1409 RGB 
Six Pek Plus 64K 4119 | Hand Scariner 400 249 1410 EGA 
Everex USRobotics Diemond Sean 1381 
1200B Int Modem 1200 Baud Intemal 149 NEC 
2400B Int Modem 129  1200BaudExtemal 179 Multisyne 2e 
EVGA 4 249 2400Baudintemal 249 Multisyne Piue 
Genoe 2400 Baud Extemei 279 Princeton 
Super EGA Hi-Res+ 179 Video7 Mex15 
Super VGA #5100 239 Fast Write VGA 549 Utitrasyne 
Super VGA #5300 299 «Vege Deluxa 379 | Utitra 16 
Super VGA #5400 419 Vega VGA 499 Seiko CM1430 
Hercules V-RAM VGA 799 Son 
Graphic Card + 169 1302 Multiscan 


intai 
8087-2 


139 
249 
449 


LAPTOPS 
Megahartz Modams 
2400B Toshiba 299 
24008 NEC, Epson 


| 1303 Muttiscan 


Zenith 1490 
DISK DRIVES 


Above Board Plus 395 Mitsubishi or Zenith 399 Miniseriba 
Orchid Mitsubishi | 
ProDesignar 297. MP-286L Duei 3195 Mitsubishi 

2595 ProDesigner Pius 397 _ MP-286L 20m 4595 40MB AT MAS3S 22ms 825 

Tiny Turbo 286 269 NEC Seagata 
289 Paradise Multispeed EL Il 2295 20MB XT Kit #225 5599 
499 Autoswilch 480 Multispeed HD 3695 30MB XT Kit #238 ©. 699 
VGA Plus 255 Toshiba 40MB AT #251 899 
749 VGA Plus 16 295 11000 1249 40MB AT #251-1 999 
999 VGA Professional T1000 768k Card 80MB AT #4096 1199 

1499 Practical Peripheraia T1200F Toshiba 
1200B int Modem 60 11200FB Backlit 360K Floppy 119 
FAX MACHINES 2400B int Modem T1200HB Backitt 720K 3.5" Flo 149 
899 Prometheus T1600 1.2MB 5.25" Floppy 149 
1599 Promodem 2400B 129 _T5100 1.44MB 3.5° Floppy 189 


Toshiba 30100 1396 Promodem 2400G Zenith Calt On Non-Listed Items 


40MB AT #3650 499 


Database Word iieesesute 
Clipper Ami 149 
DataEase Graphics Programmin 
dBase IV ae ist Seamer i Easy Extra 
8 


GEM First Word Plus 
dBXL Diamond Deluxe Paurit il 105 Macro Assembler 150 
Foxbase Plus Grammatik Ill 


Foxbase Plus Lan 

Paradox 3.0 

RapidFile 

Abase for DOS 

Reflex 

Q&A 

Q & ALan Pack 

Quicksilver 599 
Deaktop Pubiishing 

Bylina 295, 


GEM Desktop Pub. 299 
Pagemaker 795 
PFS:First Publisher 129 
Publisher's Paintbrush 285 
Vanture 895 
Financial 

Bedford Integr. Acct. 249 
Computer Assoc. BPI 

DAC 3.0 99 
DAC Peyroll 3.0 99 
Dollars & Sense 179 
Managing Your Monay 199 
Paachtres Complete [| 199 
Turbo Tax 1040 75 


First Graphics 129 


Freelarice Plus 
GEM Artina 
GEM Draw Plus 


Graph Plus 
Harvard Grephics 


Perspective Jr. 


First Choice 
Works 
Windows 288 
Windows 386 


Turbo Basic 


Turbo C 2.0 149 
299 Turbo Pascal 5.0 149 
Gerienic Cadd Leval3 250 99 


Quick Basic 
495 Quick C 


99 
495 Spraadaheeta 
150 


149 Allweye 


Integrated Excal 495 
159 Lotus 495 


149 Lucid 3-D 
99 Quattro 
195 


Mice CoreFast 


Kaytronics senal or Bus 


Logitech senator Bus 


Logitech New HiRes 


Microsoft Sena! or Bus 


ug Desge 

iow 
139 Fastback Plus 
150 FestTrax 


Microsoft W/ Windows 200 Formtool 


OmriiMouea Serial 


PC Mouse li Senai or Bus 149 
Powar Protection 


Curtis Ruby Plus 
Datasheild 65 
Datasheild 100 





89 link Pius 
MS-Dos 4.01 
Norton Advanced 
115 PC Tools Deluxa 5.1 
90 SideKick Plus 

99 XTrea Pro 


CIRCLE 352 ON READER SERVICE CARD 


Norton Guides (Specity} es 


Manuscript 
Multtimete Adv. Il 
Professional Wnte 
Rightwntar 

Sprint 

Q& AWrita 
Websiar's Writer 
Word 


4 
Word Perfect 495 
Word Parfect Library 129 
WordStar Prof.5.0 495 


Call On Non-Listed Items 


TERMS: Mow Orders Ship Within 48 hours. No 
Charge lor Visa or MasterCard. Shipping & handliny 
charge. 3% (Min. $4), Product warranties, offers 
clams ase handled by the manufacturer only. All 
retums are subject lo 15% restocking Ice, call for RA 
number No returns on used ticms. no COD" 
Personalicompany checks delay shi} 

Err nl guaranteed. APO's 

availablity subyect to change. AZ orders add 6.7% wx 
Koc jour [pectin we check for stolen credit cards. 
Malling Address: 


3721 kt, Grove S1., Phoenix, AZ 85040 








1Dw+v30 
4b 1 Accowrnings ___ 16.95 


Beyond Word Wrher & 114.93 
BPI Gon Accounting ... 199.99 
Cotendtae Crestor + A... 31.95 
Corton Copy 43.0.4. 114.93 


‘Concerrert Dos 306 3. U3.229.95 
‘Concurrent Dos 306 16U3.27993 
‘Comcervers XM 6 @.2 . 229.93 


DAC Rasy Line Acemg & 4493 
DAC Easy Payrotl 3.0.4 29.93 
DAC Easy Word MA... 41.93 


(Distom Manager 3.15.95 
Dome Accounting .....— M93 
Drafts $D Modeler —_ 144.93 
Drefls Cod Report... 72.08 
Drafts CAD Utea 10993 


800-558-0003 


outs PC plop that's as close as the PHONE 


Plen Publisher 204 ___ 76.93 
Plew Charting rane 199-99 
Por The Record .._... M95. 


CEM Pres. 3 Toom & .... 279.93 
Generte Cod Level 2... 95-95 
Gen Cad Lvl det pt & ok 164.95 


GOB IE aac BAY + 


eM a carserrioomn IVP 


‘Loran Sorel Business Kit 344 93 
‘Loren Vatus Pack -.___ 109. 93. 
Lecid 3D 20 98 
M.S. Rawc Comp 404 21993 


P.O. BOX 17862, MILWAUKEE, Wi 63217 
ORDER LINES OPEN 
Mon-Fri GAMOPM CST Sat 11AM-SPM. CST 


reaps 


MS. Pascel Compiler 4.0199 93 
MA. PC Werks. 05.4 9999 
MS, Propet 4.0... 299.99 
MS, Quick Basic V-4.5 46799 
MS Quick 2.08 ... 
oe 
AS, Windows 186 V2 1 12493 
MS. Word V9.4 —....... 222.99 
M4 S.Pontran Cempir 4.10 24993 


Norton Guides for 5/2 A 64.95 
Nerten UH 454. M93 


King’s Quest 1.2. 3 or4.4.3195 
Kings of Bosch / A .26.95/29 95 


Gi gate 


PFS Pro Welw 204 
Plas Perfect A 

Polma Shoot PC-Pull Bak $5.95 
Pop Drop A. 5798 
Pom ny Profit _ 9s 
Prem. 6998 
Prine Q 40 hed 
Procom Plas & 

Publish Light. 

Poblish O18 5 
Publisher’ TypeFdary 1124499 
Publishers Prtraorush 14999 
Publishers Picmire Pot — 134.98 
Qaea via. 


Sarma Word 1¥ 2.0 4 
Say Wras? 3.@ 

Stow Partner PK 3.2 
Sdekick 20 9995 +A. 
Sideways 320 — 
Stiverndo Lotus 
$rrent Morey - 
Seer Ore pen 8 


12993 
we 
9395 
on 

47998 
mags 
begs 
mags 
“an 
Software Comsci 2.02 . 49-95 


‘Venice Publisher 2.04 _ 31993 
VMS eee, on 099.93 
‘Volkserier fm gram — (0195 
‘VP Rapert + 2.0.4 ..... 12994 


If You Don't 
See It - Call! 





398 
3293 
ww 

Print Mauer ++ Prind Bde 34.95 

Prind Shop + Grph LibA = 2699. 

Print Shop Comp 4... 3198 


Serutsel Worhda 1s 12 93/36.93 
Sgt Steoghoors Mat Wors 22 95 


EP Since 1982 


ompu 


onsumee 


TY Sporta Football... 498 
Uttima VA. nn 6 
USO Ocean Ranger ........ 9995 
Visions of tha ARarrat $595 


Wertip 


Fax a 


we 
800-558-0003 


“Fri 9AM - 9PM CDT Sat 11AM - SPM 


& Seagate Super Sale 


ST-125 
ST-125-1 
‘ST-136 
ST-136-1 
ST-138R 
‘ST-136R-1 
ST 151 
ST-157R 


20 Meg-40 me 
20 Meg-26 ms 
30 Meg-43 ms. 
30 Meg-26 me 
30 Meg-40 ms 
30 Meg-28 ms 
42 Meg-24 ms 
49 Meg-40 ms 
20 Meg-65 ms 
30 Meg-65 ms 
42 Meg-70 me 
40 Meg-40 ms 
40 Meg-28 ms 
80 Meg-40 ms 
41 Meg-28 ms 
ST-4006 8 ems 
ST4144R =: 1120 Meg-20 ms 
MFM Controller Kit (PC/XT) * 
ALL Controller Kit® 
™ Doaed prices ore good with purchone of apy Seogate herd drive 
¢*HARD CARDS «+ 
Seagate 20 Meg Hard Card 


Seagate 30 Meg Hard Card 
Seagate 50 Meg Hard Card 


ST-277R-1 
ST4053 


205 


ee VENDEX e 
HEADSTART Ill 


12MHZ 90296 1-144 Meg 3° 

1-12Meg6.2  1MoghAM 

VGA Auta Syne 32 Meg Hard Orive 
14 Software Pleces 


CALL for the Lowest Prices 


~_P.C.BOARDS,ETC. __ 


Var Desto BGA Me 
Pactard Bell BOA = IGS 
Pact, Bell BOA HIM 179 
Pochkard Beh VOA = 239 
‘Mean! CoProcess Can 


Compton Pea 29 
Bresktwu 206-12 DP 
lond Adovetiomg) 1164 
Inmet AbovsS12k 412 
Wiscan Hand Scan $69 


1100 NEW 10 


1101 NEW ps 
1124 MEW 


Avews1200% HC exweral 69 Packerd Bell 1300 Ine. 

‘Avawes 2400 HC extemal 129 Packard Boll 1200 Ext 

ATL 2008 lemneral MNP 197 Packard Dell 2400 ire 

‘Sapre 2400 Beud external 129 Pectard Bale Aa S| 
ee ee 


CUAL PRIC 
[ ATI iatere Internal MNPS 


mely 


JOYSTICKS 
WACH 3 Joy Sth 36 MANX Flight Yoke 
Krai Prom 3 Joystick «20 Figfa Stick 


For Technine! info, Order 
Inquiries, or for Wieo. Orders 


414-357-8181 


(ORDERING INFORMATION, party eyetern. For lau! cetvery cord anette?) cheuk at money order Parwanal Sud <ompary ahecks allow 14 bueineen doya to lex! Boke! fC yeumeme COB. charges wre $4.00. in Cortronia! U.S.A. include $100 for anhwere 


erent B% ahipping he harheare, minimum 96.00 


and Vee onter proone tneivte cord 9 sapiation date en¢ uipnature. Wi reaitentn pines inetvdn 97% naien tan. Hl AK, PPO, £U°C P\nertm Mean end Cenesian oniare, pense ead 2% wieping, minienem 86 00. Ai 


inet foreign ertere abd 1G chipping, toinbrum $16.00. All exter hipped cvtslve Fe Continental U B.A are shipped frit claus Ineured U 6. mati 9 foreign shipping charges @xened Pie minsworn amount you wil be ChaREn he aa Ne Mmawnl AZ gandL re haw Ord 
frokede factory qmrmanty, We do aul guarentee compaiabity A version @2. Ove bo out low prieea afl egies ore ral All Oxfective raturne musi have © rvivm suthertmtion umbar, Piesce cai (414) 95? 019) bo obtain on FLA. Gar your ontuen wit nol be ansepted. Priees end 


trout rates _ 95° Diak tea may cout more than the uema [iBe on 6. 25° dah. Oh 
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Special ! 
Intel 
8087-2 ... $118 


Best Buy 


00 Floppy Drives 


AST Premium 
206/388 
Call 


Summagraphics 
Mac 12x12 Tabiot 


PRINTERS & LASERS 


Hitachi 20° SuperScan 
Mitsubishi Diamond Scan 
Moniterm Viking . 
NEC Muliisyne Il 
Muitisync 3D 
Muitisyno 


tse 


“SAVE UP 
TO 70% 


SINCE 1984 


fas ca 
‘THE PRIMITIVE DRAUGHTSMAN 


PRODUCTS NOT LISTED ... CALLI 


CAD...etc. 


PC & MAC 


New Orders: 1-800-621-3999 


DRAFIX 


Untra, 1 Plus or 3D Module 


Call 


ZENITH 1490 


FiatScreen 


$579 


DESIGN CAD 
Standard or 3D 


$145 


Deskink 

DesqView 

Drafix 1 Plus 

Drafix Ultre 

Draiix 30 Mod 6 Options 
Dollars & Sense .... 
Easy Xtra... 

Excell PC, 

FastBack ... 

FastBack Plus .. 


Puma Pro 12x12 
{replacing Tiger Tablat) 
4-Btn Cursor, 1-Bin Pen 
& Mouae Emulator. 


1023-GT 
1025 / 1043-DM 
Drawing Brd 12x12 16-Btn .. 


Liesure Suit Larry Il 
Lotus 1232.01.... 
Lotus Agenda 
Managing Your Money 
MathCad 2.0 


Call 
Call 
+95 
» 54 
281 
-69 
97 
62 
293 
179 
189 
123 
Call 
255 
35 
74 
38 
Call 
Call 


o 


aeiZelasars 


MicroSok Windows 2.0 
MS-Des 4.01 

Norton Util 4.5, 

Novell Netwar 

PageMaker 3.0 . 

Paradox 2.0, 

Paradox 3.0 .... 

PC Tools Deluxe 
PethMinder 4.0 

Peachtree Accounting Il. 
Peachtree Query .... 

PFS: Firs! Choice 3.0 

PFS: First Publisher 2.0 . 
PFS: Professional File 2.0 . 
PFS:Profeseional Pian 1.02 
PFS: Professional Write 2.0 


PurnaPro 12x12, 12bin, SW 
loline bE 
JDL 850 Series 

Kurte S 12x12. 


Summagraphics 12x12 Plus .... . 
18x12 Pro wi Butt 6 Stylus .... 
Mac Bit Pad 12x12, 4But Sty .. . 


HELPERS / SCANNERS 


Complete PC 400dpi Scanner . 
Logical Connection 256/612k 


Cal 
applications, ete. Earn 
royalities in just 90 days, 


Mol of Fax your info to attn: Bill 
MS-DOS & MAG compalibie ony 


indows 
WordPertect 6.0 
XTrea.... 
XTroePro . 
XTreoNet ... 


DIGITIZERS & PLOTTERS 


( 
PumaPro 12x12,4bin,Pen,SW . 339 


farm Original Programa - utilities, 


MITSUBISHI 


AT 40Mb Diak 
23 ms 


VENTURA 
PUB 2.0 MAKER 


Call | Call 
SCANNERS 
Completa PC 


400 


PAGE- 


ORIVES, MODEMS & FAX COMPUTERS 


Fujiteu 3 5° 720k Drive ....... 
Mitsubiehi AT 40/64 Mb Hard D: 


Panasonic FAX Board . 
Seagate $7225 weard 
$1238 30Mb weard ... a 
Sharp Fax UX-140 & Phone .... 
Smart Modem 12008 int wisw 
24008 int wisw ... 
Teac 3,5" 720k Drive 
3.5" 1.44Mb Dive . 
5.25° 360k Drive 
5.26" 1.2Mb Drive 
US Robotica .... 


BOARDS & NETWORKS 


Mutispeed EL Il. . 
Multispeed HD 


3-Com Ethegink .... 
Adage AD 10/4 
ADIOAL ... 


Hercules Graphics Plus .. 
Intel AboveBoard 286/512k .. 
AboveBoard PS 286/512k . 


Logtech C7 Serial or Bus... 2000. 
HiRez Bus . 
HiRez Serial 
C7 & Paint . 
Sorial & Publi 


Ergo’ Mouse 
Vega 


Wostem Digital EtherNet Plus ... OPTICAL 


Clones 286/386 .....Call OptiOriver Kit 
40 me equiv. for most optiD: 


It PAYS to [DataBase Special 
BuYy- MHI! dBase IV... 449 


FosBase Plus... 179 
Paradox 3.0 ... 44! 
Service You 
Expect I! 


ebeseszeeeeggasesteeeeree 


Rapid File ... 176 
Roase for DOS ... 415 
Q&A..Cal 


Volume Bids 
Wecome! 


VISA 
MASTERCARD 


MHi Warehouse, Inc. 


Phoenix, AZ 85051 


8129 N. 25th Ave. #2-306 


New Orders: 
Pre-approved P.O,’s are welcome, Prices reflect cash discount and are subject to change without notice. Product com 1-800-621-3999 
patbiliy, warranties, & claims are responsibility of manuiacturer only. All returns are subject to @ restocking fos. Per- PO's Order Info: 602-997-8877 
scraiCor wen checks delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. iniomational orders Just Cait First, Fax: 60 2.943-3833 
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9-390 4.77710 Mitz, 640K, 6 Slots, Built PACKARD BELL. 

in COA, OOS 23, Enhanced Keyboard poe LET 

$590, 1 Floppy... TAS P0206. 10 MHZ... ......8197738 
FSnu 20 Mess ig |” wisevoeae PH286, 10 MHz wiZd Meg 

8.480 at 2772 bat, 6 Siem, P8786, 10 MHz wid Meg 

ZUPR, Dulin GOA, DOG 32 Ean PO286, 10 MHz wi70 Meg 

$550. 12M Floppy... Seats 0286. 12MHI........... : 

EEL 29 Moye Mey -ieed.sovenes P28, 12 Mic wi Weg - 

= He P0286 2 W140 Meg 

Yu roppes en Be P0286, 12 MHz w/70 Meg ... 









Pe90G, 12 MHz 





, CDW Sells 
r less 


CALL FOR ae CUSTOM QUOTES en 
















































EPSON 
per SOFTWARE & STARTER KiTs 23 
MOL 140 SER DFxGO00,.... CALL ALL EPSOM | Eniry-ievei 206 Starter Kit 4 Users seznsa — ASHTONIATE a8ese at rer 
MOL 170 wabaas2  EXBOUHLxB00... CDWre = LOBSO/LOSSO  MOOELE — Entry.ievei 285 Starter Kil B Users 0958 UoTUS 12.3 puis t 305.00/ 32708 
MOL FxaS0....... FOR GEST 101050 READY = NOVELL 286 Sottware V 288. --H89888 BORLAND QUATTI wane 
Fx1060, .. PRICE EVER L } TO ship NOVELL SFT Netware V215 . MERIDIAN etl Copy Ta? 
6300 was armel cal Snel festers tnd Hipbows”—A NOVELL NETPRO.. rvsrrsscipagtseamet----- TOS SYMANTEC GBA 1 ats 
612 00070 a by Kodak a INTERFACE CARDS XEROX Ventura Sottware Version 2.0... 70 
ee es poy ee i SOORAT/ATET — 3COM ETHERLINK«.... = SH729 . . 
IBM Ae! Pel ior want 
Pro Printer 1... $A2085  Quickwnter (|. . 1296.62 P0200 LANBoard 1950 
MOL go oo Men ts Moe ar 2b a Saou brother AREY SE ai 43156 
MOL 60, 70 Meg... 364452 MOL 70,60 Mog ...SM720 0 M-724L....... Somes MINS... $38447 — ARCNET SMC 16-61t Workstation RS 
MOL 80, 111 Meg . 649783 MOL 7 121 Meg .. 625084 OKIDATA ETH? triacs Coat _.208 
MOL S028 1 MAE MOL BU 90 Med Soon - BRS) MLO) | TEE GET interface Card w/cable ; 
2 g 120689 ML 391... G4bae ‘ 
MOL 30286, 20 Meg 1929.50 MDL 80, 315 Meg . 6204.19 Mes) MUG oro99 © NOVELL NE2000... 
3 ) THOMAS CONRAD 6042. 
compag A726 ML 399 Color .... 105720 THOMAS CONRAD 6045. 
206, Mol 1... .. SIOORS5 3665 Mel 40 PANASONIC WESTERN DIGITAL Ethemet 
‘306, 20 Miz, 130. .S778.33 Pot, 0, Mol 2. - 2442 ACCESSORI 
386, 25 Metz, 60 . 6683.90 Por 8, Nol 4. 42.44 BACNET Passwe Hub. 
38S, Ma! 20... 3100.48 Port Ol, Ml 20 S90 | ARCNET Actwe Hud .. 
306, 25M Ma 11. OURS Port, I Mal 40 ee 5 sevee SEZ | ARCNET SMC Turbo Kil 
RE Z5itv, Ma .. OONE.EN Post 386 Nit 40. @ CITIZEN ARCNET SMC Actve Link 
366-206 40 Weg |, AS08.12 Pot 386 Mal 100. 1200 $058 MsPss nate Etmeret Terminators... 
or een Tuna Be rere to ee 
: ete 
XT 1 drive. W XT widd er) TALL FOR AGCESOOMIER” bi 
La ‘ta o/s é YOA & €GA MONITORS: 
MOL 2108 ....... 9890.80 MOL 2244 MITSUBISHI 14087 141 
MOL 2112 200.26 MOL 3216 MITSUBISHI 1381 














ADE Of ETO steep All 
FLOPPIES, DRIVES & TAPES 
































EGA B220K 
FRWIN 20 M40 
aa 4440 int VIDEO 7 Fast Write 
PLUS Passport ore EGA DISPLAY caRnos | 
GENOA Super EGA Hi-Res 800 x 600. $204 
NEC MvA We. 900.80 
vibed bet 
CAD MONITORS & CARDS 
MITSUBISHI 6905, 19 sa 20 
MITSUBISHI 3905LB0K 1835.62 
MITSUBISH! 390580K . 1790.80 
SIGMA Laserview. ‘1764 18 
VERMONT Cobra 3 
METHEUS 1104 985.88 
A peer Sox ipa I , 
INTELLIOOM Long Link . LOGITECH TEN $9099 
ATASSE «.... SYNGS2 ATSSOE «$6500 lone KENSINGTON savirsiace LOGITECH C77 Fst pabichos CEU 
Hi OMP-82 MICHOSOET Mouse | (B45 Version pike 
MOUSE ‘SYSTEMS (Serial Version} 
1198.48 MOUSE SYSTEMS (Bus Verson) wer 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 
Open terms available to approved creer CHARTER MEMBER 
ae , rf ray r > io ry > 
Soro Grd tot ene tre oe rare as (SOND pss Shel MEMBER S 


Ser aenene ars ner vmnew es De ee in illinois FAX : } 
SS TAS (349) 498-1626 (312) 2814737 eal ie 
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EPSON Rebate ALERT! 


LQ Rebates Extended Through May 31st. 


...Business to Business Can Deliver EPSON Printers Faster and More Cost Effectively. 





Only Business to Business Offers the Exclusive One Year Replacement Warranty... 





FACTORY REBATES ™ 

ON ALL EPSON Business To BUSINESS 
PRINTER 

SESIRRINIE OS One Year Free Replacement 

Epson Rebate Warranty 

LQ-500 $25 We guarantee every product we sell to be free 

LQ-850 $50 L@-500 of defects as covered in the manufacturer’s 

LQ-950 $75 S$ warranty, or we will replace it with a brand 

LQ-1050 £100 new one FREE for one full year. You only 

(after rebate) pay shipping and insurance. 





Rebates good from Feb. 10th *Creates high-resolution text 
through May 31st, 1989. and gra Hal 
Business to Business provides: °180 CPS draft mode; 60 CPS 


soe ie ap Bort serial po ln comisigtael “The response to our new one year free replacement warranty has 
tae = es ae aes ae -Epson's one year limited been tremendous. For the first time a direct marketing company 

All you do is mail it int warranty has addressed the major concern of direct buyers. 
“What do | do when | have a problem?” 
Now Business To Business has answered that question decisively. 

EPSON PRINTER SPECS if a problem occurs with any product you purchase from us anytime 
EPSON Width Speed Price during the first year and it's covered by the manutacturer's war- 
LX-800 STD. 180/30 NLQ $169 ranty, simply ship it back to us and we'll immediately ship you back 
LQ-500 STD. 180/60 LQ $259* a brand new one FREE.” 
FX-850 STD. 264/54 NLQ CALL Jefirey M. Kreps 
FX-1050 WIDE = 264/54NLQ_ CALL riaowerd 
LQ-850 STD. 264/88 LQ 50 rebate Fi 
LO-950 MEDIUM 264/88LOQ 75 rebate Why We're The BEST Direct Marketer in the U.S. jy 
LQ-1050 WIDE 264/88 LQ *100 rebate 1 Exclusive ONE YEAR Replacement Warranty 
LQ-2550 WIDE 400/133 LQ CALL a 30 Day Return Privilege 
[ANo Extra Charge for Credit Card 


*Price after factory rebate 
Authorized Epson Customer Care Center Same Day or Next Day Shipping 





No Charging Credit Card Until Product Ships 
Factory Authorized Service Center 
M1 Highest % of Products in Stock 
Customer Always told Stock Status before Ordering 
Knowledgeable Sales and Technical Staff 





KX-P1180 : Mel 
$10 eee —EEeEyU7 
9 Pin Dot Matrix Printer / B U SINE S S To B USINES S 





Panasonic Width 4 
KX-P1180 MEDIUM 192/38 NLQ Formerly PC Pitstop 


KX-P1191 MEDIUM 240/48 NLQ 4110 W. L . Mi ; ; 
Mesias o MERRIE Feria 0 ake St., Minneapolis, Minnesota 55416 


————— 800-852-2888 


Hours: 8-4 CST Mon-Fri 24 Hour Fax Hotline: 612-926-0731 
CIRCLE 355 ON READER SERVICE CARD 





Compiete Kit w/Controlier 


Hard Disk 


$148 


1200 Baud w/Software 


Modem 


$48 


Jada 10 MHz Turbo XT__#398 
§ 640K Motherboerd w/256K RAM 

Floppy Disk Controller 

140 Watt Power Supply 

101 Enhanced Kayboard 


Monochrome Graphics System *698 
640K RAM, 360K Disk Drive 

Printer Port. Amdek 310A Monitor 
30 MB Hard Disk Systam... 

CGA Color Syetem 

EGA Color Syatam ... 

VGA Color Syatam 


Jade 12 MHz Turbo 286 $998 
1 MB Motherboard w/512K RAM 
200 Wstt Power Supply 
Clock/Calendar 


Enhanced 101 Keyboard 


Mono Graphics Syatem 
1.2 MG Floppy Driva & Controllar 
Printer Port, Amdek 310A Monitor 

40 MB Hard Disk System ...add 5438 
12 MHz, 1 MB ot RAM 


Jade 20 MHz Turbo 386 

1 MB of RAM on Motherboard 

1:1 Interlaave FDD/HD Controller 
2 Serial, 1 Parallel, Clock, Calendar 
101 Enhanced Keyboard 


40 MB Mono Graphics System'2388 
1.2 MB Floppy Diak Drive 

40 MB Hard Disk Drive 

Amdek 310A Monitor 


Diak Drives 





360K half height... . 568 
360K tull height 4118 
TEAC 55 BV . ogi) 













1.2 MB for AT 
3%" 720K .. 
3%" 1.44MB . 
5%" ext 360K for PS/2 . 
5%" ext 1.2MB for PS/2 . 
5%" ext.forLepTop ..... 


Hard Disk Drives 
10 MB w/controller 










40 MB for AT.... 
ST 125 20MB 
ST 13830MB 
ST 25140MB . 
ST 251-1 40 MB 








Tapa Back-up 
CMS Jumbo 40 MB XT/AT ..... $208 
XT/AT Kit External .. 
PS/2 internal Kit... 
PS/2 External Kit . 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne, California 90251-5046 


= 2) JADE 


California 


Torrance, Costa Mesa, Woodland Hille 


Keamy Mesa, Sunnyvale 
Texas 
Addison, Houston 


Georgla Arizona 

Smyrna Phoenix 
Not all iteme in atock at 
Our nine retall locations 


51098 | 














MICROCOMPUT 


€ 
JARIXE TING COUNC 
Menerue sous 













Monitors Terminals 
Amdek 310A amber............. 39g WYSE model 30 ............... 1288 
Amdek 410A amber . $118 WYSE model 50 .. 4368 


14” amber flat acreen . WYSE modal 85 ........0000. +.8438 





FIGB 640 X 240 color .. “1258 

EGA 640 x 350 color 4378 Joystick 

VGA 640 x 480..... 5398 Kraft 3 button Joyetick .. 
NEC MultiSync II .. Dual Game Port ........ 









NEC MultiSync ll 2A ...........%528 
Mutsubishi Diamond Scan ..... 5498 Plotter 
Zenith 1490 flat screen ........ §618 Roland DXY-980 .............. 5698 
Sony 800 x 800 Multi Scan ....°488 Houston Intrumenta ...... aeee. Call 
Keyboards Scanner 
84 Key AT-atyle Complete Hand Scannar ...,...9148 
101 Key enhanced Complete 4" Scanner ..... «5198 
Logitech Scan Man ... + 4248 
Printers 
Diamond Flower 3000... .. +6198 
EPSON LX-8009PIN .......... 5188 
: EPSON FX-850..... "Galt Hewlett Packard ScanJet.......Call 
& EPSON FX-1050.. ..Call Digitizers 
EPSON EX-800. Call Summa Sketch 12x 12......... 5378 


EPSON DFX-5000 ............. 


EPSON LQ-500 24 PIN........ 
EPSON LQ-850........ et 


Mouse 


Opto-mechanical 









prec oe. 4 with Software ..... 
VOSO Sevier ectnn et -Call 
Call Logitach 
Okidata 320..........cc eee eee +348 LogiMouse Serial 
Okidata 321 LogiMouse Bus... 


Okidata 390... LogiMouse Hrrez 


Okidata 391.. 








Okidata 393.. Mouse Syatems 

PC Mouee with Paint... 
Panasonic KX-P1180 
Panasonic KX-P1191 ... Microsoft 
Panasonic KX-P1124 ... Mouse w/Paintbrush... 
Panasonic KX-P1592 ... Mouse w/CAD 


Panasonic KX-P1092) . Mouse w/Window .... 
Panasonic KX-P1595 . 
Panasonic KX-P1524 ... 


Panasonic KX-P4450 CompleteRG 


Complete FAX 4800... 
Complete FAX 9600. 
¢ Complete Answering M 






Daisywheel Printer 
..$199 










Switch Boxea 
Parallel or Serial (Specify) 
2wayAB .... 
3 way ABC... 
4wey ABCD... 
5 way ABCDE.. 


40 CPS Parallel and serlai .. 







Hewlett Packard DeskJat 
(Oe 3 OCCA MCA 3 TaRnOe bc 5698 
EPSON emulation cartridge ..... ‘68 
TMS RM/HELY Soft Font.... 














Ink cartridge ...............-...59 CrossoverX...... 768 
AutoSwitch 3 way .. 4198 

Hewlett Packard LaserJet AutoSwitch 6 way 

EaserJetll) iccoicenceeccesa sce Call 

LaserJatliD........ eee Call Modema 

25 in One Font Cartridge -4398 1200 internal w/software ........ 548 

4MB card w/0 memory. . -*188 2400 intarnal w/software .. 198 

1M6 memory card...... - 4348 1200 external... «88 

2MB memory card.. - 4648 2400 axtarnal... 5148 

4MB memory card.. 1148 2400 PS/2 internal .. +5198 

Toner cartridg@...............4. $98 Intel 24008 for PS/2............ 5278 


Continental U.S.A. 1-800-421-5500 





80287-10 .. 8248 
80387-SX ..5348 
80387-16.. $378 
30387-20...5398 
80387-25 .. 5528 


Above board 286 Plus 512K . «...3418 





















In board 386... $1028 
Cablea 

8' printer 2 M2 
10’ printer. 18 
25’ printer... 28 
9’ seriel.... «18 
25*serial... 428 
50° serial... 38 
100° senal.......... 358 
Keyboard axtander . 12 


Monitor extender . 
Printar extender 


418 


Boards 
Monographics w/Parallel........ 
Color Graphics w/Paralle! 
Jade EGA card ......... 
Jada VGA+..... 
Jade VGA+ 16... 
Dual game port............ 
XT 1/0 Par/Ser/Cik/Game .. 


360/720K 1 2/1.44MBFDC . 
AT FOD/HD controller .. 


XT Hard Disk controller .. 558 . 
AST SixPak Plus......... 118 . 
AST XFormer ......... 4578 

Paradise auto EGA 360. 168 

Paradiae VGA+........ 4268 

Paradise VGA+ 16 ..........+. $318 

Surge Protector 

S.L. Waber 6outlat ............. 518 

isobar 4 outlet ....... -» AMO 

laobar Soutlet............. «6B 


Isobar modam protector 


Tripplite Baitary Back-up 
450 Watt UPS 
750 Watt UPS ... 
1200 Watt UPS 








Tripplite Line Stabliizer 
600 WattLC..... ... 
1200 WsttLC... 

1800 Watt LC 





Accessoriaa 
Kensington Master Piece........ 
AC Master Control Center. 









MicroSpeed PC-Trac Ball .......978 
Vertical CPU stand .............918 
Keyboard drawer ...... .. 558 
Monitor Tilt-n-Swivel ........... 18 








COMPUTER 


Place orders and use our technical support toll free! 
Inside Callfornia 1-800-262-1710 


Fax machine 1-213-875-2522/All others 1-213-873-7707 


We eccept checka, credit card or purchase 
orders from qualified tirma and Institutiona 
No surcharga on credit card orders. CA., TX. 
GA. & AZ. residents add sales tax. Prices and 


=o! 


br 
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availability eubject to change without notice. 
Shipp'ng snd handling charges via UPS 
ground §0¢/lb. UPS air *1.00/lb. Minimum 
charge *4 00. 





PRODUCT CATEGORIES 


HARDWARE 
ADD-ON-BOARDS. .443 


COMMUNICATIONS 443 
444, 445 


COMPUTER 
SYSTEMS..... 


DISK DRIVES...... 


SOFTWARE 


ACCOUNTING 449, 450 
BUSINESS......... 


BUSINESS PROJECT 
MANAGEMENT. .. .450 


COMMUNICATIONS 450 
CONSTRUCTION. . .450 
DATA BASE 
DATA ENTRY ...... 


DESKTOP 
PUBLISHING ...... 


EDUCATION....... 
ENGINEERING ..... 
ENTERTAINMENT/ 


i crs 


FINANCIAL .. .452, 453 
FLOWCHARTING 453 
GRAPHICS .. . .453, 454 
HEALTH 
INVENTORY....... 


MAILING 
PROGRAMS 


eee eeee 


DISKETTES 


EXPANSION 
UNITS 320.5 24 


PERIPHERALS 448, 449 


POWER 
SUPPHIES 005.208 


PRINTERS......... 
SECURITY 


MANUFACTURING 454 
MEDICAL ......... 


se ee soccer cee 


PREVENTATIVE 
MAINTENANCE .. .455 


PROGRAMMERS 


PUBLIC 
DOMAIN . .456, 457, 458 


REAL ESTATE ..... 458 


RELIGION ....458, 459 


SALES 
MARKETING ...... 459 


SCIENTIFIC ....... 

SECURITY ... .459, 460 
STATISTICS 
SURVEYS ......... 
UTILITIES......... 


WORD 
PROCESSING. .461, 462 


MISCELLANEOUS 


ACCESSORIES ..... 


eesaton 462, 463 


BOOKS/CATALOGUES/ 
PUBLICATIONS... .463 


COMPUTER 
INSURANCE....... 


DATA 
CONVERSION 


DATA RECOVERY 
SERVICES......... 


DISK 
CONVERSION 


DISKETTE COPY 
SERVICE.......... 64 


NETWORKING..... 
SUPPLIES ......... 


RATES AND INFORMATION 


PC Magazine Marketplace is a special cconomical section for 


product and service listings. 


Listings are grouped by category and sold by column inches. Sec- 


ond color option available. 


Standard Directory Listings are also available for a minimum of 4 
issucs at $575 per issue ($2300 total). 
For additional information eall 212-503-5115. 


MARKETPLACE ADVERTISING 


STAFF 


PC Magazine, 3rd floor 
One Park Avenue, New York, NY 10016 


Group Sales Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Danicl L. Rosensweig 
Support Manager 
Monica B. Dixon 
Support Supervisor 
Linda Annis-Lopez 


Sr. Advertising Coordinator 
Wanda D. Brown 
Production Director 

Annc Brockinton 
Production Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Senior Account Manager 
Glenda Campbell (212) 503-5118 
NY. GA, PA. VA. DC. OH. A 


Nancy Mandelbaum (212) 503-5156 


TX, MN, WI. AR. NC. IN. RI. DE, SC. 


LA. ID, MT. OVERSEAS 
Kathleen Morris (212) 503-5176 
UT. TN. NB. HL (CA 94000 & UP) 
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442 


1-(800) $25-4ADS, 


Kenneth Nova (212) 503-5175 
WY. FL. VT. NH. (CA 93996 DOWN) 


K. WY. MA tical Brooks (212) 503-5125 


ML. CT. IL. KY, ME. OR. OK, AL. 
MO, NM. IA 
Jonathan Adewuml (2121 503-5117 


NJ, WA, MD, AZ. CO, NV. MS. KS. 
ND, SD (ALL CANADA) 





FOR MORE INFORMATION OR TO PLACE YOUR 


HARDWARE/ADD-ON-BOARDS 


BUY DIRECT & SAVE 
386 MOTHERBOARDS @ TRUE 32bit 


16 © 20 © 25 MHz — FASTER THROUGHPUT 

© Up toS 29 MIPS 

© 32 bit data bus 

© 1.0MB dram expandable to 16MB zero wait state FRo 

© Coprocessor socket for 80287, 80387 or Weitek $ 7 mM 

© Page/interleave memory 19000 

© 8 expansion slots, 1x32, 5x16, 2x8 bit 

© Fast shadow ram @ AMI Bios 
AMAC South, Inc., 1075 Broken Sound Pkwy., N.W. Boca Raton, Fl. 33487 


CALL 1-800-356-6676 
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CD-ROM _ 





gee 
WARPSPEED/386 


CONVERSION SET INCLUDES: 
* 1MB 100ns RAM Installed * §0386/20MHz Motherboard 
« Battery + InstallatonGuide + AMI BIDS Installed 
80386/25MHz with 1 Mb RAM cormmomme $1495 
80286/20MHz with 512 K RAM _ $995 
60386 SX/16MHz with 1 Mb RAM... $1095. 
ORDER LINE (800) 627-6998 


HomeSmart Computing 
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CABLES. COMMUNICATIONS 





(800) ‘ = 
PC & MORE, INC 


46757 Fremont Bivd Fremoni, CA 94538 
Tel (415)226-1977 Fax (416}220-1377 


SOFTWARE AND ORIVES 
eae 


quin } 
Compact Disk Products, fn 
Bie seal 
Diet Mouse Pad and Setwere Package Preveied i 


DISPLAY GRAPHIC CARDS 


$40 
os wih Prnstar Pert. Hercules Com 

patie wth Ful Screen CGA Emulation 
CPG-400 $45 


$t5¢ 
Enhances Grapincs Agupion Fully Compatinie win 
WSMEGA CGA MDA and MGA 


MEMORY CARDS 


MEGABIT $101 
EMS Cart Expendabte to 2 MB tor POAT Uses 1M xt 
DAAM Fiunning Speed un to 12 Mie 


COMMUNICATION CARDS 


WET-300 $279) 
EmemeuCneapernet Cord 100% Compaticte wth 
Newer NE1000 

MD-2400 $109 
2400/1 Z00/800200 MPS Ieteenat Mader 


Color Graphics Cant min Printer Port 
EG-3000 


PUT YOUR PRINTER UP 
TO 300° AWAY 
WITH QUA NEW LONG RANGER™ 
PRINTER EXTENDER CABLE! 
© Uses standard 4-mnre phone cable with modular 
plugs up to 300 (Ky cable mcluded) 
‘© No power supply neaded 
© Works with PC/XTIATPS2 paratiel 
© Guaranined compatible with all software 
© 1-year warranty 3-day money-back guarantee 


mreoane $149.95 


EXTENDER CABLE 


addressing 2 mb 
anual, warranty al 
RANGER TECHNOLOGIES, INC. 
2235 FIRST ST. 9119 SIMI VALLEY. CA 99065 
(805) 583-8847 


CIRCLE 553 ON READER SERVICE CARO 


THE X-BANDIT 4 EMS 4 
For XT/AT Enhanced, expanded memory utiliz 
ng LIM 4 0 specif $ 


included $229 

TELETEK ENTERPRISES. INC 
4600 Pell Onve 

Sacramento CA 95838 

(916) 920-4600 916) < 


PC MAGAZINE © MAY 30, 
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to. ay eS. ee) Ope 


ee 


Extender 
(C} ey cybex 
<_<) 


_— 
| LOCAL AREA NETWORK 
information and literature. 


WARNING: Don’t buy Novell or 
other network until you call 3-min- 
ute recording that expleins options 
and how to save literally thousands 
of dollars. At end of tape, teave 
eddress on mechine end receive 
comprehensive literature package 
with our recommendations end 
edvice ebout installing networks. 
(415) 837-2385 (80D) 748-6336 | 


Extend the distance be- 
tween Monitor/Keyboard 
and PC System Unit up to 
600 ft. 
CYBEX CORPORATION 
2800 H Bob Wallace Avenve 


Huntsville, AL 35805 
(205) 534-0011 
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COMMUNICATIONS 


FAX v4 


MACHINES 


NOBODY DOES 


SHARP 
MURATA 
t Hl Trai 
RICOH Seam, fie 
XEROX CALL NOW _ Low Discount Prices 


FAX OF AMERICA 


America's Low Price 
FAX Distributor 


1-800-342-3299 
IND. Call 219-256-7019 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET... 





1989 


aE: SHOSCASE Bi OK PRODUCE S$ AND Se IN THE MS ees MARKE: Pee a 


pe ee ate! a 


f 


COMMUNICATIONS 


CQQMPANI 


Add an Extra 
Keyboard and Monitor to 
your CPU up to 600 ft. away. 


© IBM PC, XT. AT. PS/2 and 100% 
Compatibles 


* 25, 50, 100. 150, 200. 
250 ft. lengths. 
¢ No esternal power required 


« Lengths up to 600 ft available 


by Special Order 


© Multiple Monitor Contgurations 


© Available lor MDA, CGA, EGA (TTL) 
and VGA (Analog) Monitors 


available 
¢ Prices start at $219. 


CYBEX CORPORATION 
2800 H Bob Wallace Avenue 


Huntsville, AL 35805 
(205) 534 0011 


CIRCLE 85¢ ON READER SERVICE CARD 


cost effective. Youc can dehver information anywhere in the continentat US wn 
seconds to an unlimited number of locations. You control authonzation to 
receive your transmission. §.7.A RK. provides you with everyihing you need 

vm S.T.A.R. wilt help you get started. Call us today at (801) 225-7000 


Satellite Technology And Research 
530 SOUTH COMMERCE ROAD, OREM, UTAH B4058 FAX (001) 225-1660 
CIRCLE 559 ON READER SERVICE CARD 


COMPFAX, INC. 
CHIPS — ALL SPEEDS 


FAX MACHINES 


SHARP FO 220 


SHARP FO 330 
RICOH RF 800 
OMNI FAX G-55 
OMNI FAX GT PORTABLE 
“We Are The Cheapest” 


CASE OF FAX PAPER FREE 
WITH ANY PURCHASE 


1-800-243-7775 
In IL. 312-394-3334 
In MINN. 612-788-7476 
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‘Good performance 
under toad, elegant 
design. tow price, 
simple cabling 
requirements, and 


Invisible Network. Btiremana 


Expanded Memory Support. Invisible Network 

1s the only LAN that supports expanded memory On 
computers equipped with expanded memory version 
4.0, your OOS memory overhead can be as littie as 3K 
for a workstation, 13K lor a server And you can increase 
total OOS memory from 640K to 704K—Now you can 
have over 630K of free DDS memory white running 


“The tavisible 
Network is terribly 
easy be install. And 
it's mnexponsive.” 
-LAN Magamne 


“Ajoy to use. t highly 


the networkt If you don't use expanded memory, the recommend 


overhead is stil low: 60K for a workstation, BOK 
for a server 


» Prices incfude network boards and software— 
Nothing extra to buy. 
© NET/30 Network Operating System is full-leatured, 
easy fo install, and has extensive on-tne help. Can be 
used with or without expanded memory. 


Model 200 Model 300 Model 200A Ethernet 
Compatibitity IBMPC/XTAT ‘tBMPC/XT/AT MicroChannel IBM PC/XTAT 
BBit Bor 16 Bit 16 Bit Boit 
Speed 1.8 Mops 3.0 Mops 
‘Wiring Twisted pair = Twistedpar = Twisted pair 
_ Price $215 00ea. $315.00ea. $399. 00 ea 
* File sharing, print spooling, lile/record focking, 
electronic mail, menu system, security, network 
management, diskless workstations. diagnostics 
Also compatible with NETBIOS, IBM PC LAN Program, 
Novell Netware. 
30-day money-back guarantee and one-year warranty. 


For more Iniormation, call (415) 570-5967 or write 


1 BMbps 10.0 Mops 
Thin coaxial 


$399 00 ea 





favisibte Salttware, tac. 
1105 Choos Drive 


Seited 
Footer City, CA 94434 


(495) 578-5967 
Fax (415) 578-9017 


ADD A SECOND USER 


to AST-Z86 or any XT/AT/386 


ali 


“Adler 8 steer for monogenic notation, a Can be used 
maximum of 9 with any IBM compatible monitor & keyboard. 
users by adding | 


at = ZAK DSPCSHARE 


Corporation © 420 Maple SL © Martboro, MA 
CIRCLE 561 ON READER SERVICE CARD Cea (508) 480-0201 © FAX pon asnoe 


@ Two users can work simut- 
taneously under DOS on 
same or different programs. 

® Use any off-the-shelf DOS 
program. 

®@ SHARE file, data, modam, 
meth co-processor, pnnter 
and other peripherals. 

® Simple to install, easy to use. ye. 


4, 
Expend to 8 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC Magazine 
Marketplace 


2nd Color 
Option Available 
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TOSHIBA 
LAPTOPS 


FAX$385 


FAX, COMPUTERS, PRINTERS, SCANNERS, COPIERS 


TOSHIBA LAPTOPS 


T-1000 

T-1200 F Zz FLOPPY .. 
T-1200 F 

T-1200 ae 20 MB hrd . 
T-1200 HB 20 MB hid . . $2295 
T-1600-286 +20MB .... $3099 
T-3100E-286+20MB .. $2695 
T-3200-286-40MB $3495 
T-5100-386-40MB ..... $4495 
T-5200/40MB .........4 o7-\ EE 


ry red 
$14 


5 in 1 FAX, PLUGS PC RS232 
PORT, USE AS SCANNER, 
PanED PHOTO COPIER & 


T-5200/100MB ........CALL ope 


ZENITH LAPTOPS 


Supersport Model 2 .. . $1495 
Supersport Model 20 . . $2295 

6, $3099 
§ $3495 
Turbosport 386/40 .... $4995 
Turbosport 386/40M .. $5329 


MONITORS 


PACKARD BELL (AMBER/GRN) 12" .$89 
PACKARD BELL (AMBERY/GRN) 14" $129 


" "VGA White 


PACKARD BELL 
COMPUTERS 


PB286, 10MHZ 
PB286, 12MHZ 
PB386,16MHZ 


4 «ose» $50 
KXP-4450 LASER ..... $1399 


SCANNERS 
CANNON 1X 12 
MITSUBISHI-SP-MU216AF 
CHINON 


FAXCARDS 
QUADRAM JT 9600 
RICOH DX-1 FAX syvstewsormware CALL 
COMPLETE PC FaxBoaRD 9600 . SLOW 


e» SCALL 


PLAIN PAPER FAX 
FACTORY REFURB FAX 


of 0) diate) 


SANYO SFT 600 . 
SANYO SFT 605 - 

REFURB .NEW 
SHARP Z50 .... $399 $545 
SHARP Z55 $499 $645 
SHARP Z70 $599 $755 
CANON PC-7........4: $1175 
CANONPC-6RE 
RICOH LR1 


$495 


FAX MACHINES 


SHARP UX 30 REMFG .$385 
NISSIE 303 

MURATA 1200 

MURATA 1600 

RICOH RF800 

RICOH FAX 10E 


Tore) sh -¥. 4-1!) 

RICOH FAX 35 

RICOH FAX 65 

RICOH FAX 75 .........$2099 
(o7-\ (0) 0 7-) €: a oho) 
CANNON FAX 15....... 
CANON FAX 20 ........$995 
ror. \ (0) \ i 7-\. 6-1. . $1575 
PANAFAX UF 140 ....$935 
PANAFAX UF155 .......$955 
PANAFAX UF150 ...... .$975 
PANAFAX UF 250 .....$1395 
PANAFAX UF 260 .....$1595 
PANASONIC KXF 120 .. .$995 
PANAFAX UF 620 ..... CALL 
SANYO SF100 .......$875 
SANYO SF 200 

SANYO SF 515H 
SANYO SF 725.......- 
SHARP FO 220 

SHARP FO 300 

SHARP FO 330 ..... »» CALL 
SHARP UX50 REMFG .. .$599 
SHARP UX 180 
SHARP UX 350 .......$1199 
SHARP FO 550 

SHARP FO 700 

SHARP FO 800 ....... CALL 
TOSHIBA TF 211 ...$1295 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%. Accept Cashiers Check. We 
check for stolen credit card. Prices subject to change, all sales are final, defective Items replaced or repaired. 


1-800-383-3199 mae 


TELEPHONE PRODUCT CENTER 12603 Hoover St. e Garden Grove, CA 92641 e FAX 891-1202 
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HARDWARE BARGAINS!! 


ZENITH Super Sport 20MB $3175 
ZENITH Super Sport 40MB $3530 
NEC Multisync 2A $550 
NEC Multisyne 3D .... 


SHARP FO-220..... 
SHARP FO-300 . . 


TOSHIBA T5100 


XT1085 7268 27m 
HT1148 12008 eens 
302190 jena 27m 
STAATHE *SaND Lams. 
HTABAE SMB 16m 
PEEDSTON 


MITSUBISHI 
MP386 


51. 5 
OK S32K i Model 142e running at 16MHz @ 1 2MB 
MA286-16 ox si2K « Floppy © 1MB RAM e 40M5-28MS Hard 
MYLEX SYSTEMS p 


Drive © 10 Expansion Slots @ 2 Serial 
1 Paratiel © 240 Watts Power Su 
@ 101 Key ae @ EGA Monitor 


ONLY $359500 Pee. es $2440 
1-800-777-3574 
FAX: 312-916-6188 


ELS ENTERPRISES LTD. 


CIRCLE 565 ON READER SERVICE CARD 


ee f 0 PC-RENTL 


ow © IBM PS/2 502, 70, 00 
se © Compaq Deskpro 3068, a where 
386E, Portable IN, SLT/206 ut the 
®@ Macintosh SE, SE'30, Mac licx 
© Appte Laser Writer NT, NTX U.S.A, 
oH P Leserdet Series II 


CIRCLE 563 ON READER SEAVICE CARD. 


FROM 0 TO 43.5 


Landmark Speed Test 


ee 


sete 


IN 25MHz 


AT STYLE CASE 
Five 1/2HT drive slots 
Reset switch on front pane! 


800 PC-RENTL 
Call Toll Free 800 727-3685 


CIRCLE 566 ON READER SERVICE CARD 


IBM PS/2 30-286 


MAIN SYSTEM BOARD 80386 
1 Megabyte RAM on board 
Expandable to 16MB 





Expandable 32K static cache 
Supports Weltek 3167 and 
Intel 80387 coprocessor 

43.5 on Landmark speed test 


One 32 bit slot, two 8 bit slots, 
and five 16 bit slots 


High speed clock 


Norton SI 
16MHz 187 
20MHz 230 
20MHz Cache 255 
25MHz Cache 316 


Turbo and reset LED display 
Tower case also available 


POWER SUPPLY 

220 watt output 

115/230 VAC user selectable 
ENHANCED KEYBOARD 
101 keys 


12 function keys and 
separate numeric keypad 


ONLY 


$2429.00 


Monitor Optional 


Ask about our 286 Line of Computers 


DATA BANK COMPUTER 





196 WHITNEY PLACE, FREMONT, CALIFORNIA 94539 


(415) 490-5002 


Fax (415) 490-3519 


{BM PC/XT/AT are trademarks of Intemational Business Machines Corporabon 
GIRCLE 564 ON READER SERVICE CARD 
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IBM PS/2’s 


30 to 40% off! 


IBM ¥O-281 
IBM 30-286 20M! 
(BM 50-021 208 
IBM 50-03 


{ 18M 60 041 


IBM 60-071 7 % 
j 'BM 70-E61 F 995 
16M 70-121 995 
IBM 70-A2 11.295 
IBM 10-04 6.995 
§ IBM 80-07 H 295 
SBM g0-111 115 995 
IBM 80-311 314MB 11.995 95, 
IBM $250 EMULAT KITS S95'625 
IBM PS. 2 MEMORY SCALL 
1BM PS/2 PARTS - OVERNIGHT DEL 
IBM SOFTWARE 30 - 40% OFF LIST 
HP LASERJET H 1.69: 
HP LASPRIET HD 2705 
American Micro Computer Center 
6037 N.W. 167th Street 
Miami, FI. 33015 


(305) 825-7774 


CIRCLE 567 ON READER SERVICE CARD 
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LAPTOP SPECIALS 


ZENITH « TOSHIOA - NEC 
+ SHARP « DATAVUE 

The Latest La at Low Prices 

along with a wide Selection of 

Accessories inciuding .. . 

«+ 5M" or 3%” Ext. end Int. Orive 
Units For Laptopx and Desktops. 

« New Teedy 1400 LT eed Toshiba 
1100 + leteree! Herd Drive 
Upgredes. 

* 1200 and 2400 Beud Modeme, 
Olconix Printers eed Numeric Key- 
pede For Laptops 

Panafax and Sherp Fex Mechinee 

For Fast Rehable Service Cait 


COMPUTER OPTIONS 


UNLIMITED 
201-469-7678 - 7 Deys 
SAM-10PM (EST) 


CORCLE 568 ON READER SERVICE CARD 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS . . . 


ONLY $1995 


SAME CONFIGURATION 
ON 286 SYSTEM 


onty 81395 


SAME CONFIGURATION 
TURBO XT 640K 20MB SYSTEM 


onty $995 


PRACTICAL 


COMPUTER PRODUCTS 
1200 Mohawk Otvd., Springfield, DR 97477 
FOR ORDER: (503) 726-7775 
TECHNICAL SUPPORT: (503) 726-789 
FAX LINE: (603) 726-7852 


Dealer inquiries Welcome 
(Prices Subject tc Change Without Notice} 


CIRCLE $69 ON READER SERVICE CARD 


Rent From 
The Leader. 


at. 
pC szr 


@ 


“The Professionats in Compurer Rentals 
1-800-444-9930 


Locations 
Coast-To-Coast 
Each Franchise i inchependertly owned & operoted 
CIRCLE 570 ON READER SERVICE CARD 


pas 
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ay Ata < 
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100% COMPATIBLE 


386-20 SYSTEM $1899 


@ MICHLIN 386 MICRO @ 20 MHz @ iano System 
$1899 1M 

@ MICHLIN 286 MICRO @ 12 MHz © Bono System 
$1249 5Mb 

© 1 2Mh lloppy drive © Priam ID-—-62 Mb add $648. 

© 301 Keyboard © Novell Network Compatible 

@ ELS Netware Level 1 add $499 Level 2 add $346 

16 tet Arenet card add $199 © Active Hub 
add $399 

© 4 user network all 12 Mttz 286 s READY for use 
$7399 

© 4 user network 1-286 + 3-366s READY tor use 
$0349 


MICHLIN COMPUTER CONSULTANTS INC 
Micro Systems Division 
3820 Plaza Drive Suite 1 
Ann Arber, Michigan 
48108-7354 
313-663-9800 
800-638-6637 
FAX. 3136639862 


CIRCLE 572 ON READER SERVICE CARD 


THE GIANT SLAYERS 


80386-Z5MHZ-110MB St 279 2 
IMB ‘2p 0 WS Momory (to 168) 

1.2MB or } 44MB Floppy Drive 
110MB, 25S HD with: 1 1 i Com 8 
Two Sunal & Parallel Ports 

80387-25MHx & 80257 Sockets 
Super Case with 23 

Enhanced 101 Ki 


Opnons 40MB fo 380ME (Novell) 387 Video etc 


ESC386-20MHz-42MB $1989! 


ESC Computers, Inc. 


ON ERAS (213) 655-3605 
__, Fax (213) 655-8945 


Viea MC 
a ameect 





ty 


CIRCLE 573 ON READER SERVICE CARD 


ot Discounting 
Computers, Fax 


22511 Katy Fwy 
Katy tHouven) TX 27450 = 
1714 2747 FAX (7140 474.4567 


CIRCLE 574 ON READER SERVICE CARO. 


386/25MHZ 


z CALL TODAY! 1-800-999-2807 
x Complete System with 1MB-OWS, MONO 
2MB FD, 287387 SOCKET 
NO TRICKS 


NO HIDDEN COSTS! 


LOWEST PRICES FOR 
17 HO, EGA. VGA, 286 12.286 16 386 20 
COMPATIBLE WITH OS 2 ANO ALL MAJOR NETWORKS: 
FULL “ESH SUPPORT AND CUSTOMER SERVICE 


CAPITAL COMPUTERS, INC. SINCE 1980 


CIRCLE 571 ON READER SERVICE CARD 
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AVOID THE HASSLE 
& THE RISK! 


1-800-GO TO PRC 
4” GREAT PRICES 
For example: 
40 MHz AT 640K VGA System 


$1425 


Full Line Computers & Peripherals in Stock 


Get it all at: 


IN CALIFORNIA, CALL. 1-818-350-8810 
CIRCLE 575 ON REAOER SEAVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


FAX-similes 
Sanyo SF&15H wiphone 


UF2¢0(250x) 
Sanyo 9F725(812K/1MB) 
Panasonic KXF120 he 
COMPUFAX 
6262 Sunset Dr. - PH218 
S.MIAMI, FL 33143 
Tel : (305)284.9534 Fax : (305)661.8967 


~ CIRCLE $77 ON READER SERVICE CARD 


Computer Systems/Disk Drives 


8088 sys 640K 20MB CGA 
266 sys 640K 40MB EGA 

386 sys_1MB BOMB HO VGA 
TIGERBOARD 286 upgrade XT $205 
SEAGATE ST251 40MB HO $333 
F Ortve 720K $a4 
Orive 1 4MB $99 
F Orive 360K $67 
F Drive 1 2MB $79 
SI2KVGA $425 
$1075 





$1066 
$1709 
$3295 


ORCHIO Pro Desig 
NANAO 16° Flexscan 90705 


134 South St.. Laug Bouck. CA. 2080S 
Tel: (213) 422-4444 
Fax: (213) 422-7676 
CIRCLE 578 OW READER SERVICE CARD 


DISK DRIVES 


 ~ SPECIAL REPAIR COUPON 1 


| Capacity 
10-19mb 

| 20-30mb 
31-40mb 
41-49mb 

|] 50-85mb 
86-120mb 

| 121-150mb 

a & Eval. 


Flat Rate 
$99 
$125 
$150 
$175 
$210 
$275 
$325 
$25 


SPECIAL 
$89.10 
$112.50 
$135.00 
$157.50 
$189.00 
$247.50 
$292.50 


VALID THROUGH 6/15/89 | 

We repair most major brands 
FLOPPY DRIVE REPAIRS ] 
FLATRATE ONLY $45 

90 day warranty on all repairs. 

5 day turn-around time. 
jb TECHNOLOGIES, INC. | 
21011 Itasca St. #F 
Chatsworth, CA 91311 | 
Telephone (818) 709-6400 

CIRCLE 576 ON READER SERVICE CARD 


PC Magazine Marketplace the ultimate target market! 


The hrand specifiers who read PC Magazine don't have the time to shop around, 
their unly cancern 1s getting what they need as quickly as possthle 


They'll DIRECT their attentron te PC Magazine Marketplace 


For them PC Magazine Marketplace’ Direct Response/Displas Ad furtial repre 
sents a fast, easy and cost effective method of product acquisiliia Thes knw tf will 
have the products they need and the iafurmation they want regarding price, volume 
discounts, specifications and delivery. 
Ifyou think that your business can benefit from the 700,000 brand spetifirrs who 


read PC Magazine 


YOU'RE RIGIIT* 


So take DIRECT actios and call (212) 563-5115 or (800) 825-4ADS 


30, 
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DISKETTES 


MAJOR BRANDS FOR LESS! 
BULK DISKS & TAPES 


FORMATTED & UNFORMATTED 
100% CERTIFIED ¢ LIFETIME WARRANTY 


CVG Eos Ene 


5" DS/D 49% 5%" psp 39& 02000 615.91 


D300XLP 17.84 
3%2" DS/DD 1.05, 514" DS/HD 89° Gpéo0a” 9.83 


F alte Ac a Tapes 5 per box 3 box min. 


. CALL FOR FULL PRODUCT LINE 


in NJ 201-462-7628 BOQ-22 9. 049 0 Fa vase 


@ 24 Hour Shipment © 


MEGASoft 


PO. Box 710, Freehoid, NJ 07728 


HULE Suu ON REAL ICE CARD 
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EXPANSION UNITS 


DYNAMIC 


ELECTRONICS 
Add SIMMS Power to 
your 386! 


MEMORY % 


64-15 P $1.25 ONE MEG, ZIP 
256-15 P $5.95 SIP AVAILABLE 
256-12 P $6.95 INTEL CPU IN STOCK 


MODEM sx: $69 
VOICE CARD = $199 


(714) 730-1121 FAX: (714) 730-3837 
PRICES SUBJECT TD CHANGE WITHOUT NOTICE 


» == 


CIRCLE 580 ON READER SERVICE CARD: 


PHONE: (714) 855-0411 
FAX: — (714) 855-8504 


CIRCLE B93 ON MEADEM SERVICE CARD 


ICs PROMPT DELIVERY!!! 


apni 


DYNAMIC RAMS 
SIMM_ coco |= $CALL 
AMBIT ico. $17.50 
514256.» $20.50 
41464 io. § 7.75 

$725 





DYNAMIC RAM 
56x36 BO ns $450.00 


28 
il 
23 
ii 
a 
H 


oee?-2 


AS UNLIMITED INC 


18) 267-4961 


CIRCLE 581 ON READER SERVICE CARD 

















EXPANSION UNITS 





DELTA COMPUTING 


De.ta Comeutina TecH. Core. 
262 No. Plank Rd. Nevourt NY 12550 
Prd 914-685-7080 FAX 914-685-70e2 
PH#3055 678045 FAX 3655 668 94: 

CIRCLE 562 ON MEADER SERVICE CARO 





PERIPHERALS 


9-TRACK TAPE SYSTEMS! 


OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world, OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

© PC/XT/AT/386/PS2/compatibles 
® 800, 1600, 3200, 6250 BPI 

© Free tutorial on tape systems 

© Fastest tape subsystems available 
* EBCDIC/ASCII conversion 

* IBM & ANSI labeled tapes 

* DOS, XENIX, UNIX, PICK 
Highest quality customer service 
® Quick delivery 

® Software tonls supplied 

® Stock full range of tape drives 

* Network backup and More! 


Overland Data Inc, 
5620 Kearny Mesa Rd. 


San Diego, CA 92111 
Tel: (619) $71-5$5$ © FAX: (619) $71-0982 
CIRCLE 583 ON READER SERVICE CARD 
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PERIPHERALS 


ALLNEW!!! 


9 TRACK TAPE 
SUB-SYSTEM FOR IBM 


PC/AT/386 
starting as low as 


$2,595.00 


1 YEAR Warranty! 


For Information interchange, 
Backup end Archival Storage 
Featuring: 


ANSI Std. at 800*/1600/3200 bpi 
Software, cables and controller 
Protective dust cover/door 
MS DOS, Xenix ,DEC compatible 
SCSI*, AT Bus or MCA Interface 
25/50/100 Ips speeds standard 

* optional 


AKSystems Inc. 

20741 Marilla St. 

Chatsworth CA 91311 

Tel: 818/709-8100 FAX818/407-5889 





CIRCLE 584 ON READER SERVICE CARD 
REREURMANCE PERIPHERALS 
lor 


TOSHIBA LAPTOP COMPUTERS 
©2400 bps Expansion Slot Internal Modewe for 

TEI +. T1200, T1600, T4100, T5100. T3200. 
MEHEL-$499 BELL & Acinotic Coupler jacks: 
WIHES-$499. RDU jack, S242 COMMS DB 
#24000 bps internal Modem for Toshiba THK 
MEMIC-$449 RJD & Acoustic Coupler jacks 
© 24101 hes Bullen Modem for T1200 T1600 


M24BI-S299 RJD jack. power contml mode 
= COMMS-2 Expansion Slot Card 82426-8199 
* Dual COMMS Expansion Card. D242E-$29 
© SUM AIL? 7D Expansion Card: SONE-$299 
© COMMS-2 insernal T1000 Card: 52528-5149 


© AdapeaPOWER eviernal basen power pucks 
and power adapecrs bor the Laptop computers. 
PRODUCT R&D Corporation 
1494 Pacific #201 San Lats € oy CA Ot 
Phone (805) $46-97 13 FAX (805) 546-9716 















9-Track Tape 
Subsystem 


9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XY/AT 
& PS-2 


+ Mainframa to PC Oata Transtar 

«High Spaad Backup 

+ All Software. Complata Sysiam 

« Service and Support. aaay 
tnatallation 


call (618) 343-6505 or write to: 


you 
between your IBM POXT/AT 
and any mainframe or mini- 

m1} iter using IBM compatible 

60d or 6250 BPI 9-Track tape. 
Unit can elso be used for disk 
backup. Transfer rate is up to 4 
m abyies per minute on PCs 
ani tibles. Subsystema. 
include ?” or 10%2” streaming 

drive, tape PL COuPer card, 

cables and softw: 


EJUALSTAR. 


9621 Irondale Avenue 
tsworth, CA 91311 
Telephone: (818) 882-5822 


CIRCLE S86 ON READER SEAVICE CARD 


CONTECH Computer Corp. 
9.2, Bor 109 Taragne, CA OIE 


CIRCLE $66 ON READER SERVICE CARD 





TURBO-COOL 150: 
Cool, Quiet Power 





ad 


MODEL POWEA COOLING NOISE PRICE 
STANDARD XT 150W 10% 

STANDARO AT 200W 10K STD $109 
$0159 PCT «= 150W 1k = S19 
$0200 AT POW KEK $169 
TCHSOPC:XT «© 155W 220 SON Stas 


9-TRACK TAPE 
s * Support Suppor PORT ATIPSZ & Mec 


Wonnrs IBM, DEC, HP 
| 2 Links to FORTRAN’ C. COBOL 


. > Customized softwere avaliable 
* Powerful deta extraction 
. ra ema of fol 


TC150 


Tea PCXT «=-OW 2K STD S189 
Tessa AT Bow at 


STO+__ $109 


ps heavy du 
year oa ranty 









ponent 
Avoid the middieman—Go direct! 
31510 Mountain Way, Bonsall. CA $2003 
FLAGSTAFF _ 602-779-3341 619) 723-9513 VISA’MC/COD/PO 

= CIRCLE 589 ON READER SERVICE CARD 
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att ae aries the allisale target earns) 


prediers who read PC Magazine dan t hase the time to shop ulwuted thar nt 
t ‘ ay possi) 


They'ti TREC their attentton to Pl Maganne must 
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So bake HURECT action and call (2t2) 503-3105 or (N00) X25-4ADS. 
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POWER SUPPLIES 





PC POWER & COOLING, INC. 












PRINTERS 


THE GENUINE 
THING. 


Computer printer replacement 
ied oe 


RIBBONS ® PRINTHEADS © SERVICE MANUALS © ROLLERS * ACCESSORIES 
SOFTWARE UPGRADES ¢ ELECTRICAL COMPONENTS ¢ PLATEN KNOBS 


Supplies for all popular laser printers 
ALL ORIGINAL GENUINE BRANDED PRODUCTS 















OKIDAA «=Qume Haexn 
COMPUTER as 
ALPS Panasonic, 
NEC Alli, vost TOSHIBA 





PRECISION IMAGES, INC., 3 ELKAY DRIVE, CHESTER, NEW YORK 10918 
© TELEX 4932285 Pl Ul © FAX 914-469-4855 © TELEPHONE 914-469-4800 
No surcharge for Visa and MasterCard 3% surcharge on Amens an Express 
Credit card » nat charged until order & shipped © Company and prranat «hrs ks wil be ied threes wrk 


Ta place anders, call toll rer 800 548.8351 © stamens inh tall 800 §24.8338 
CIRCLE $90 ON READER ) SERVICE Caro 
















SECURITY 


INSURES FOR POWER SURGES! 

When SAFEWARE designed the original com- 
puter insurance policy, they decided to cover 
even the notorious POWER SURGES Today you 
can buy comprehensive, full replacement pro- 
fection against Iheft accidents, lire, earthquake, 
HP Plotter (HPGL) Emulation: water AND power surges lor as little as $39 a 
LaserPlotter - $ 129 year Call tor details & immediate coverage 


ADD POWER TO YOUR 
LASERJET Il FOR LESS 
Expandabte Memory Boarda: 


1MB - $ 277 
2MB - $ 579 
4MB - Call 


D.H. SYSTEMS, INC. 1-800-848-3469 
1 Ney A SAFEWARE, The insurance Agency Inc. 


Columbus, OH 43202-0211 


VISA-M’C 
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Doiphio-Point Accoustiog.. 


"Intreducing The Beet POS MBA Network 
Accounting Syetem 2608 MOSS OLKNN ST Sam 
a” 


A WELIGY.Ca C2708 
Yet Deveio; P {714} 839-1954 
eOrder Entry ePorch: 
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ACCOUNTING 


World's Finest Fund Accounting Software 


General Ledget 
Accounts Payable 
Purchase Order 


Payroll 
Personne! 


Ubhty Billing, 
Business License 

Aa counts Recenwable 
Inventory 

Fined Assets 


Pola ¢ Citations 


IReMON, 
Cash Register Systems 
Pel Lneme 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILLITS SYSTEMS 
35754 Mission Blyd., Fremont, CA 94536 ¢ (415) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Special Oistricts 
CIRCLE 593 ON READER SERVICE CARD: 





MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
ot not-for-profit and governmental organizalions 
The System features mutiple fund and tiscal 
years, user-defined reports and six levels of 
account coding Modules offered G/L. AP. AVA, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
fue Budget and Lotus/OBase Intertace MIP FAS 
is available for IBM XT and compatibles. 
MICRD INFORMATION PRODUCTS 

905 East Huntland Dr, Suite 34D 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER *ACCTS PAYABLE 
“dINVOICER & AVR “SALES ANALYSIS 
“SERVICE BILLING “DRDER ENTRY 
“JDB COSTING "JOB ESTIMATING 
“PURCH DRD/INVENTDRY *PAYRDLL 
$99ea + s&h wOBASE 2,3 0r3 + Source Code 
dATAMAR SYSTEMS 

4876-P Sania Monica Ave 

San Diego, CA 92107 

{619) 223-3344 
Visa-M/C-AMEX-Check-CDD 


BUSINESS 


What to BUY 
Who to HIRE, REWARD 
What's top PRIORITY 





I DECISION ee 
deamon matrix come alive on your PC. | 
I Fic agtae Sortibert Fast, easy I 
I Paras Practical, created by a senior line | 
manager, $195, Satisfaction guaranteed, 
“Highly recommended”- BYTE 1 
Lim hooked”. Dyson, FORBES I 
| Welcome addition” -PC Mag | 
| am = oe oe ee ee ee 
FREE Demo ($10 vatue) 
CALL 800-237-4565 ext 138 
I Apian Software 415-851-8496 | 
Box 1224 Menlo Park,CA 94026 


Ge es es es ss es os od 


PC-FUND 

The leading fund accounting system tor local 
govts and non-profit organizations Modules 
include General Ledger Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeling, Fixed Assets and 
Ocnor Receipts The system supports up to 99 
funds 9999 depts PC-FUND runs on the 18M- 
PC and most MS-DDS and XENIX computers 
AMERICAN FUNDWARE, INC 

PD Box 773028 

Steamboat Springs, CD 80477 

(800) 551-4458 (303) 879-5770 


BUSINESS 






New For 1989: 


THROW AWAY 
YOUR COMPUTER 
MANUALS 


PROFESSIONAL SERIES 


















CEU PRICE 
1 Lotus 1-2-3 . $199 95 
1 WordperfectS5O.,. . 19995 
1 Dbase Hl+ = pan TEES 
1 DOS33 ee (1 199195 
1. Intro to IBM/PS 2 199 95 
1 DisplayWrite IV . 199.95 
1 Enable 199 96 
1 Symphony 199 95 

All Titles Approved for 





Continuing Educeiion Unita 
from Georgie Inatitute of 
Technology. 


* Self-contained, 
interactive training 
videos. 

¢ Demonstrates every 
command in detail. 

* perfect for group/ 
repetitive training. 

* 60-day unlimited phone 
support hotline. 

For Product information 
and Brochur 
1-800-537-1641 
MICHAEL HALVERSON 
& ASSOCIATES 
1313 Newburgh 
Westland, MI 481385 
in Michigan (313) 729-0325 
FAX (313) 729-0238 
Vielt ue at Spring Comdex 
April 10-13 
McCormick Pisce, Chicago 


































CIRCLE 594 ON READER SERVICE CARO 


PC MAGAZINE © MAY 34. 





BUSINESS 
PROJECT 
MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 
PROJECT CALC “adds in’ new menu 


holidays on a graphic cslandar Works 

with CGA, EGA. VGA, Hercules $179.95 
FRONTLINE SYSTEMS, INC, 

Box 7408-PC, San Francisco. CA 94120 

(800) 451-0303 x55, (916) 677 7171 x55 
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Business Plans 


BizP lanBuilder™ Quikty & 
easily complete an effective business / 
marketing plan for presentation to m- | 
| vestors, Sr. management or clients. Ai 
comprehensive and proven framework | 
— Over 85 pages of outlines, headlines, | 
| structured sentences & paragraphs, lists, 
‘financtals, suggestions... already typed 
into 29 ASCII text files & Lous’, 
Follow tutorials & edit into a finished 
plan. Includes manual. Preferred by 
| investment capital experts, corp. mgrs & 
experienced consultants, $99°+$3 UPS 
Tools For Sales™ —W-tay accept retwm] 
13345 Waldcrest Drive Sue heense avail, 
Los Altos Hills, CA 94022 VisaeMC*eAmex 
[800/442-7373 ¢ 415/941-9191 _Calt today, 


CIRCLE 506 ON READER SERVICE CARD 








COMMUNICATIONS 


MULTI-LINE PC-DOS BBS 

The Biead Board System (TBBS) - Secure, 
reliable, full-featured commercial EIS tor |BM 
XT/AT/386/PS2 or compatible Easily custom- 
wed by non-programmers Kermit, X & ¥ - 
Modem High pertormance allows up to 32 
simultaneous callers User audit trail 
300/1200/2400/9600 bps 

eSoft, Inc 

15200 East Guard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


COMPUTER-TELEX-LINK 

Your PC can send and recetve telexes quickly 
and easily with Computer-Telex-Link Replace 
that aging telex machine! Add telex service to 
your business for cost effecitve worldwide com- 
munications! Compuler-Telex-Link transtorms 
your PC into a state-of-the-art communications 
loal for telex 

Cawthon Software Group 

24224 Michigan Avenue 

Dearbom, Michigan 48124 

Phone 313-565-4000 
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CONSTRUCTION 


CONSTRUCTION ACCOUNTING 
Comprehensive, attordable software tor build- 
ers and contractors Job cost, billing and 
draws, payables, check writing, purchase or- 
ders, discount and retention tracking, all in one 
package--$795 Reviewed and approved by 
National Assn of Home Butlders Also avail- 
able General Accounting and Paysoll 

YARDI SYSTEMS, INC 

813 Reddick Street 

Santa Barbaia, CA 93103 

805-966-3666 


CONSTRUCTION ACCOUNTING 

The CMAS System 1s designed for contractors 
where tracking job cosis 1s required Modules 
include Job Cost, PR, A/R, AP. GL. PO's, 
Inventory, Service, Dispatch, Estimating, in- 
voicing, and Report Generator CMAS ts fully 
integrated Multt-Terminals available 

DATA- BASICS 

11000 Cedar Road Suite 110 

Cleveland, DH 44106 

(216) 721-3400 


DATA BASE 


dBASE Ill PLUS Workalike 
Free Trial, Send No Money 


PC MAGAZINE MAY t?, 88' amd, 
“1 on 1 1S @ programmabie relanonal 
DGMS. faster operation in the interac- 
fve mode .. the menu mode ise fancier 
and mere complete version of dBASE's 


Assisiam mode zee eae aren 
deal for those who would be glad to have 
@ dBASE Ill PLUS clone” 
FREE Oday na nogen {USA only) 
write, of buy now money antes, 
203-375-0914 $89. + $5 wh chvAmEX 
1.on 1 Computer Solutions, Inc. 
26 Finchwood Drive 
Trumbull, CT 06519 
@ BASE Ill PLUS is a tademark of Ashton-Tato 
CIRCLE 995 ON READER SERVICE CARD 





ROOTS Ill FOR GENEALOGY 

Organize your family tree and print camera-ready 
family books contaning charts lext and indexes 
Store, retrieve and display 1,000's of family facts 
with biographical sketches and source documen- 
tation Lightning-fast searches and sorts 750 
page manual Satisfaction guaranteed Write for 
free brochure $250 { + CA fax). 

COMMSOFT 

2257 Did Middlefield Way, Ste A 

Mountain View CA 94043 


415-967-1900 900-327-6687 


PC Magazine 
Marketplace 


2nd Color 


Option 
Available 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 . . . 


WAVED Eve 


DATA ENTRY 


DATA ENTRY 
EMULATOR 


Runs on Stand-alone or natworked 
PC'a, compatibias of PS/2's. You witl 
not find any Data Entry System 
-FASTER, EASIER to use, or LOADED 
with mora USABLE faatures. Distribu- 
lion Wortdwide imbedded rav-10 kay 
option Fully menu driven. 
A compiata edil tanguaga included. 
Cail tor our tree 30 day trial period. 
Prica $395 - 
avail for IBM AS/400 & S/36 
COMPUTER KEYES 
21929 Makah Rd 
c Woodway, WA 98020 
— TEL: 206/776-6443 
| FAX. 206/776-7210 
| USA. 800/356-0203 
' GHELE $58 OW F 


ERDE! Can 





Everyone is talking about 
RODE/PC from DPX 


DATA ENTRY 


‘We erainated all of the PC based date eniry systems 
RODE/PC and the DPX orgamzaton stood out as 
clearly superior ~Compatcr Manat turer 
Six of the ten largest companies tn the US, and 
most Federal Government agencies have sel- 
ected DPX to lead them lato PC-based dais entry 
Call today for your evaluation copy of RODE/PC. 
DPX — to: expenence quatty, and serace 
20824 Stevens Crock Bly 

Suite 150 

Cuperting, CA 99014 

(408) 973.9292 
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DATA ENTRY 


has changed... 
From leeypunches, 3741s, FoarPhase, 
(CADE, and Niaderf Now even the most 
complex data entry is being done on PCs, 
‘Whether on one PC, or on dozens in a LAN, 
oma 3 
and pat 


Bring your data entry 


up-to-date with... 


KeyEntry ii 
Complete Evaluation 
Available 


1-800-533-6879 o- :205) 251.298 


CIRCLE 600 ON READER SERVICE CARD 


VOE - Viking Oata Entry 

It data integrity and easy application design are 
high on your priority list. VDE offers df all and 
more From single-user MS/DOS to muih-user 
UNIX & VIVS, VDE has become the solid 
choice Give us a call Ask about our demo 
evalualian package and see tor yoursell! 
Viking Software Services. Inc 

4806 E 67th Street, Suite 100 

Tulsa, OK 74145 (918) 491-6144 


ENTRYPOINT 90 


Develop and run cusiomzed PC data entry 
applications Powertul validation, editing 
audit trails accumulator balancing and math 
functions make Entrypoint 90 ideal for high- 
volume data entry in distribuled, LAN and 
standalone environments 

Accepts scanned input. intertaces with 
communications packages. ont external 
C procedures Excellent tor OEM VAR apps 
and as Front-end to commercial networks. 
Award-winning manuals and excellent tech 
Supporl make conversion quick and easy 
Cali for a free demo diskette or Applicalion 
Catalog. Ask about our Reseliar program 


OATALEX 

100 Pine Sireet, Sutte 2400 

San Francisco. CA 94111 

800-962-8888 415-362-4466 
CIRCLE 751 ON READER SERVICE CARO 


DESK TOP 
PUBLISHING 


Desktop Publishers! 

when you need the best tools for 
Screen Capture and 
Image Management: 


Collage 2" 


Publishing Utilities 
Accurate, super-fast grayscaling, mage browsing 
witten your applicabons, capture preview, LIM 
EMS 4.0 support, and much, much more! 
Supports EGA, VGA, Hercules, CGA, MOA 
adapters Suggested retail price, ony 589 =] 


B>Bl inner media, inc. 





(603)465-3216 Voce, 7195 Fax Visa MC_Am Exp) 
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Maps of the World, USA, and all 50 states! 
All mayor Macntosh & IBM tormats. 
ideal for publications and presantatons. 


For FREE brochure 
Catt or write: 


800-334-4291 


SacroMars Sottwore Inc_Bos 7$7 Lombertvite NU 08690 
CIRCLE 753 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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DESK TOP PUBLISHING 


We don’t do newsletters 


But if you're doing, 1,000-page technical documents, we're the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and _s| 


ifications specialist. 


Command Technology Corporation, 1900 Mountain Blvd., Oakland, CA 94611 


Telephone (415)339-3530 
CIRC 


Optical Character Recognition (OCR) 
PC-OCR™ software converts printed/typed 
documents inlo editable text files lor your 
desklop publishing system Supports HP Scan- 
Jet Canon, Panasonic and most other desktop 
scanners Pre-Irained lor many popular lonis 
and Irainable lo read vittually any typestyle, 
Incl toreign lonts Reads proportional tex 
matrix prinier outpul and Xerox copes $385 
Check/AMEX/VISA/MC/COD 

Essex Publishing Co 

PD Box 391 

Cedar Grove NJ 07009 

(201) 783-6940 


EDUCATION 


Improve Your 
English Usage 


‘The RIGHT WAY TO WRITE AND SPEAR® wit help 
yOu tewew problem erees ol Engiuh ueege The 


compatibles end hee ne sounds e games. just 
eteighteducetion Wrong enewsre hove on 
explanaten presented ereper usage 


‘Order Courar #105 on 5 ii “ iehstte (OSOD! 
‘Order Course "406 on 3 ib * mahatte ( 76Ma) 


‘The cost «$49 85 ppd payable by check or money 
order NJ resents add $300 sales tar Order trom 


MHP ( ommunxseces Unload 
PO Ba 7h 
Pemneville, NJ 08535 


Copynght protected bul net copy pretectad. 


Telex:509330 COMMAND TECH 


‘LE 785 OW READER SERVICE CARO 


ENGINEERING 


SIMULATION 

GPSS/PC 1s a full-power version of GPSS, the 
Most popular mainframe simulation lanquage 
Specifically designed for interactive use on to- 
day's high-speed microprocessors, 4 1s foaded 
with fealures such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PD Box 1791/8 

Stow MA 01775 
800-223-1430/508-897-5662 Ext.316 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter diver) provide imlegraed engineer 
ing/sciemtific 2-D & 3-D graphics with ND PRO- 
GRAMMING REQUIRED! Menu-dnven, flextble, 
professional Chorce of formats. tabulaf/ine, con- 
tour, bar, pie, 3-D wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P}, both $295 
MICROCOMPATIBLES. INC 

301 Prelude Drive 

Silver Spnng. MD 20901 

(301) 593-0683 


THE SHOWCASE 
FOR PRODUCTS 


AND SERVICES 
IN THE MS DOS 
MARKET... 





PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine dont have the time to shop around, 
their only concern ts getting what ther teed as quickh as peosthle 


They'll DIRECT their allentton ta PC Maganne Marketplace 


For them PC Magazine Marketplaces Direct KesponseDispliy Ad forinal repre 
sents a fast, eas} and coat effective method of product acquisituin They know it wall 
ese theppeder ts ae amt theiiiurmatien they wtat rag ard iprice valunne 


discuunts, specifications and deliver 


(fvou think that sour bustness can benefit from the 78000 brand specifiers whe 


reud PC Magazine .. YOU'RE RIGHT! 


Se take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 


MAY 40, 1989 





THE SHOWCASE FOR PRODUCTS AND SERVICES 
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2 pr a gee nn 


/ .t i / \ | / 


.——_ gt, = 


f E f 








MeAcX 3% 


SPACE STATION 
CONSTRUCTION SIMULA 


ELECTRONIC ARTS 
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\ 


Gail Howard's latest boot — LOTTO: Hew to Wheel 
A Fort gives you ihe best mathematical 
available onhow 1a improve your odds of 


AT LEAST [3 MAJOR LOTTO PRIZES (IN: 
CLUDING 10 FIRST PRIZE JACKPOTS TOTAL- 
LING $30.8 MILLION) WERE WON USING 
GAIL'S SYSTEMS. 
this book has ever 100 tou 
°Veid Miommum Win Guarantees 
*EXACT Gearanieed ODDS 
IMPROVEMENT UP to 66.7% 
le with eech system 
Fo y t 
GAIL HOWARD'S SMART LUCK 
No other lottery hes ee 
computet system offers 30 
System alo chechs (or wins 329.95-$2 sh 
GAIL HOWARD'S SMART LUCK 
COMPUTER ADVANTAGE™ 


International Lotto game ($7 for each additmaal 
Lotto game}, Please specify $39.95 82 sf, 

DEMO DISK AVAILABLE 
for your evaluation of Gail Howard s SMART LUCK, 
COMPUTER ADVANTAGE ™— $5.08, Cesb or 


PO. Box 1519 Dept PC 12 White Plains, NY (0602 
(800) 876 G-A-1-L (4245) charge orders enty 
(352) 034.3300 
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SPORTS HANDICAPPING 
SOFTWARE 


HORSE RACING-$32.95, Enhanced $52.95, 
Advanced-$67 95 GREYHOUND RACING- 
$32.95, Enhanced-$52.95, Advanced-$77 95. 
Up ta 17 entries analyzed: class, speed, 
mes, odds, track, post, 1/8 of 3/4, straich, 
& finish. Pro Football, Baseball, Basketball 
$52 95 each. Handicap races and games 
in minutes! 

Write: Software E: PO Box 5362-PC, 
W Bloomfield, Ml 48033, (343) 626-7208, 

VISA & MasterCard orders toll tree 


FREE INFO 1-800-527-9467 
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The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Said in alt 50 states and 17 Foreign countries! 


© Store Past 1000 Winning Lottery Numbers and Dates! 

© Track as many State or Imtemabonal Lottery Games as you want! No Limit 

© Produce EXPERT Trend Charts to Identify Those HOT and QUE Numbers! 

© Anatyze Hits 4 ways. Bell Curves, Recency, Percentages, Frequencies, MORE! 

© Produce STATISTICS for ALL Numbers You Play — NO Randomuzing Here! 

© Select Numbers to Play 5 Different Ways' You Choose what YOU Like Best! 

© Check Your Bets For WINNING Combinations! Record ALL Systems Ptayed! 

© Store up to 2 BONUS NUMBERS (Play all international games} 

© We include Lottery Outs Base for State Game of YOUR CHOICE (Prease spocity}! 
* Print Charts, Statstes, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! When we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 
fecommended but nat required for use. All wheeling systems and program features take 


only SECONDS te complete! Detailed Lottery user manual included Why pay more for 
tess? Use our Years of experience with Your computer advantage! 


INTRODUCTING LOTTERY-ON-LINE 
The WORLDS FIRST COMPLETE ON-LINE 24 HOUR LOTTERY SERVICE including 
On-Line Ticket Purchasing, Lotiery Fools, Tips, Latest tS and international Ae- 
sults, 1-800 number access, Down Load Lottery Data Gases to Tracker and Wheeler 
Disk, Bulletin Boards and MORE! Circle reader service card for information! 


Don't Hesitate! Place your Order Now! 
es ONLY: $39.95 Puss2.00ssH 
Nm vcs Fee 1-800-624-7888, Ext. 283 


For Canadien Caters 1-800-544-2600 
Entertainment On-Line®, Inc. po. Box 553, Dept. PC. Weston, MA 01501 
The PREMIERE Lottery Software and Audio Products Company 


MC, Ving and MO onders stipped withen 3 week Please aliow 2 weeks tor Personal Checks. 
(MA Rendents add 5% sales tax ¢ 1969 Eniertamment-On-Line® Inc. 


‘Onder Direct or see Your Local Software Dealer 
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vy, 


For IBM PC, XT, AT P$/2 & Compatibles 
World's Largest Dis tbutor 
Volumel ... 9 
Volume Il... 
Volume Itt .. . 
Mi thru M9. 
Catalog Disk |. 


Foreign orders & 3.5 orders add $1.00 
AOS @ PO Box 106-PC @ Marion CT 





for programmers, hackers, 
fataioes: and fuat 


Comptatu Graphics Package 
features: © PC art sprites 
* enim 


Flight Simulators 


Get an audio cassette including: 
ground, tower, departure, center, 
cota eiere 
jerts. ait 

flight plans. esate odiehece 
Order todayt 
Each tape: $12.95 plus $1.75 ship- 
Ping (Catfornia residents add sles tex). 

Calypso Products 

POB 5368 
Novato, CA 94948 
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YY 
backdrop = solid 
# foraground © tiling 
edamonstration mode 
e invert /revarse © bland 
© anlarge *text © pixel or 
block control ° and more! 


$4QS vrrosecrory omer 

Computer/Mind? 

3800 Stadium = Kalamazoo, Ml 49008 

(018) 375-0304 © VISA Mastercard ‘Castver check 
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Las Vegas CRAPS 


Ever wanted to eam how to play? 


Designed for beginners and experts alike 
Uses EGA Graphics (EGA required) 
Accurate Las Vegas style table loyout 
Allows for every bet that is legal in Vegas 
Easy to use with pull-down menus 

One of two player action 

Mouse or keyboard driven (or both!) 
Complete statistics logged to disk 
On-line help / Comprehensive manuat 


$39.99 +82 50 shipping 


Demo Version $4.99 + $1.75 Shipping 


Advanced System Design 
P.O. Box L105, Hermosa Beach, CA 90254 
Specify 5.25" or 3.5° disk format 
CA residents please add sales tax 
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1 © Used by thousands * Used Nationwide! 
of Anomeys 


to 
1% Used by big CPA'a lender's figureai! 
1G Loan Amortizations Oi Present Value 
LOLPRS comply to 1 Future Vsive 
1 US ReguiationZ (1) Net Preeent Value 1 
C1 18 Digit Accuracy (internal Asts of 
UD Fixed & Adjustable — Return t 
Aetes 0 Yield A Loan Price 9 


| 2 troguter Peymecte Ol Essy to vee menva r) 


* 
= 
a 
z 
§ 


Pointe & Feee O User configurable 
1G Prepaid interest rounding t 
U2 Estre Peymenta Greer for citent ser 

Q PMI Paymenta vices! 1 


i a) Se era 
pliance 5 
© Seve ter the Ue oat with purehena! 1 


Only 51 +3sseu_ | 
Demo disk & manuat available for $3055 SaH 


36380 Garteld - #1, Fraser, Mich 48026 t 


Chock, Vea MC Aman & Decover ame welcome ft 
L COO orders adethonat $2 75 J 


60 day money back guarantee!! 
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LOAN PLUS 

Fully menu driven! UserFriendly! Organizes all 
phases of Loan Processing Easy fo track pay- 
ments Processes five types of Loans, including 
Rule of 78 Produces Amortization Schedules, 
Payment Receipts & Invoices, Late Notices, End 
of Year Stalements, Loan Collection Report, 
Labels, elc PC/MS-DOS/256K. Demo $995 + 
$2 s/h Operating System $695 

ADVANCED PERFORMANCE Inc 

C/o Vickery Software 

102 Court St 

Pickens, SC 29671, 803/878-2100 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 





FOR MORE INFORMATION OR TO PLACE ws AD CALL 212 S03-SHIS .. . 


FINANCIAL 


1.8 MoneyCounrs’ 5.0 


hb The $29 Money Management 
A Solution. Guaranteed. 


MoneyCounrs 5.01; the easy-to- 
use, CPA-designed money 
mManagement/accounting program 
for home and business It offers 
Cash, cheching, savings & credit 
card management, checkbook 
balancer, budgeting, financaal 
statements, graphics, fast financial 
data base with three-way look-up, 
inquiry reports & on-line help 
Handles up to 999 accounts and 
100.000 transactions Incledes 
printad manual. Wet copy pratacted. 


MoneyCounrs 5.0 also 

@ prints any type of pin-feed or 
laser check & updates your 
tecords automatically 

@ estimates your 1988 income tax 

M analyzes financing options & 
Savings programs — computes 
interest rates & loan payments 


@ prints amortization schedules 

@ manages mail lists — zip & alpha 
sorts — prints labels & indes cards 

@ provides password protection 
fiscal year support & pop-up 
notepad 

@ 30 day money back guarantee 
(manus shipping) 


Call or send $29 plua $5 
shipping/handling 
Check/VISAMCIC OD 
1-800-223-6925 


{in Canade 319/395/7300) 


[eae 


Dept M 
373 Collins Road NE 
Cedar Rapids, lowa 52402 
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METASTOCK” 


oOnwat 


HOF’, Combine your intuition as an investor with the brainpower 
Choice. of computerized technical analysis. MetaStock Profes- 
sional offers a wide variety of sophisticated charting tools for stocks, bonds, 
commodities, futures, indices, ophons and mutual funds, $295. 


* Up to 36 multple, movable windows 


© 40+ pre-programmed indicators 

« Compatible with 16+ data services 
* Desktop publishing compatibis 

* Create your own formulas 


* Profitability tester 

© import/axport data 

* Unattended operation 

* Supports over 130 printers 
« Extensive user's manual 


For a $5 demo disk, or for complete literature, call toll-free" 


1-800-882-3040 


EQUIS Internabonal * Box 26743, S.LC., UT 84126 * 801-974-5115 


SAVE EOITING TIME 

REFINE fouches up tinancial tables before you 
import them into yout word processing pro- 
gram REFINE reads ASCH tables prepared with 
any spreadsheel program Options to insert and 
align currency symbols, bracket neg numbers, 
change zefos to dashes, search and replace 
Convert tabs and settings Only $79! 

REFINE SOFTWARE 

POB 34027 

Bartlett, TN 38184 

(901) 385-1940 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
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FLOWCHARTING 


TurboFlow $69 
Flowcharting for IBM PC/XT/AT/PS2 


* Pop-up icon menu 
© Support alt plotters, 
* Corves, ellipses 


Dayiron Electronics Inc. (214)669-2137 
610 S. Shermaa #164, Richardson Tx 75081 
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FLOWCHARTING _ 


WINOOWS FLOWCHARTER rs 
RFFlow 1s a drawing too! cess Spec 
lor tlowcharts Easy to lear 

shapes aulomatically adjust in 
copy, of delete groups ol oljecis 
zoom Use mouse of keyboard Or 
manual $5 tral dise RFF 

soft Windows 

RFF ELECTRONICS. 

1053 Banyan Court 

Loveland CO 80538 

(303) 663-5767 


BETTER FLOWCHARTER 

Know betore you buy! EASYFLOW is the superb 
flowcharting program chosen by over 30 000 
users, and very favorably reviewed in the March 
10th 1987 issue of PC Magazine. See the 
“Index to Advertisers” under HAVENTREE to 
hind our large display ad In this issue Now 
available with 30-day MONEY-BACK guarantee 
HavenTree Sottware Limited 

Order Desk 1-800-267-0668 

tnlormation (613) 544-6035 

Tetetax (613) 544-9632 


GRAPHICS 


GRAPHICS 


chang 
Call ie d tails. 
Accent Frese a 


Vo oem van a0 ve SI 
Box 
| eee Basch CAS075 


Only $8 per side 
1-800-222-2592 
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GRAPHICS LIBRARIES 

Very Fast 20/3D Autoscating Graphics tor Mi- 
Grosott Languages. 30 Lines Use Color Fast 
Polygon Fill, SalidWirelrame Color/Blinking 
Text X-Y, Bar, Contour & 3D Fishnet Graphs 
Supports CGA/EGA/VGA/Herc & Dot Matrix’ 
Laser/Plotters (ce Fult Resolution Print Screen 
Post $140 NO ROYALTIES. FORTRAN Source 
+ $30 

CHIRP TECHNICAL SERVICES 

P.O, Box 551, Del Mar, CA 92014-0551 

(619) 632-9510 


> Supports 60 Panters 


Recommended by Epson, NEC, 
Panasonic, Seikosha, Stat, Toshiba, 3438 Lerede 
Autodesk, Softview and more. 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrex or laser printer into 
an HP pen plofter Fast hi-res output. No jagged 
lines Vary line width, color Works with Auto- 
cad Dratix, etc Supports NEC P5/P6, IBM 
Prapnnter, Epson LO/FX, Toshiba, HP Laserjet 
Hercules/CGA/EGA/VGA lor preview $64 
check/m 0 

Fplol Corporation 

24-16 Steinway St , Suite 605 

Astoria, NY 11103 

212-418-8469 


AMAZING TECHNICAL GRAPHS! 
--- Introducing Axum” --- 
Discover how easily you can create publication- 

quality scientilic graphs on your PC. 

© ultra-high resolution, color, 2D & 3D 

© import Lotus/dBVetc., export WP/PyMaker 
© analyze, explore, display, customize 

© intuitive menus, online help, interactive 


444 NE Ravenna, #210PC (206) 527-1801 in Wa 
Seattle, WA 98115 (206) 547-0828 FAX 


1989 


VISAi MC 
Forscpt Et ine, 


Escondl CA $2025 


PRINTEO GRAPHICS WITH TURBO 
GRAPHLINK does for your printer what TURBO 
PASCAL's BGI graphics does tor your screen— 
in ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO's BGI com- 
mands, so adding printed graphics to your 
programs is a snap—and requires only two 
additional lines ol code! Supports HP, Epson, 
IBM, NEC & Toshiba printers. Only $95 + $4 sh 
VISITECH SOFTWARE 

D5 3807 Ridgewood Ct. 

Pittsburgh, PA 15239 412/733-4775 


RAINOROP™ 

FAST, compact PriScm Utility tor end users 
AND developers Hardcopy as fast as 10 sec 
Average binary size~6kbyte 12 video graphic 
sids Scale, rotate, colonzed & more ‘CALL’ 
from user written programs Complete 9 & 24 
pin dot matrix, ink yet & laserjet library $39 95 
RAINBOW TECHNOLOGIES 

B106 St David Court 

Spnngtield, VA 22153 

703-440-0064 
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GRAPHICS 


INVENTORY 








Bower Pack Your Prts€ hey! 
Only $49.95 
Grafplus™ cums any IBM ot compatible 
graphies applcanan uve a powerful 
communicator by printing exactly what 
you have created on yout cumputer 


screen 

@ Link into Pagemaker or Ventura 

@ Scale the image tis any alte 

@ Print tn color, black-on-whae, whire- 
on black 

© Print vernally or horitoneally 

© Wik with virnally any be-mapped 
dos matrix, laser, of inkjet printer 

Jewell Technologies, Inc. 

4740 4th Ave SW Ste 203 

Searle WA S8ild 

206-937-1086 


10 Mater SCD lormat. $3 per tte ackthoral 


DESIGN IT YOURSELF 
‘Use your computer to design your presentabots wih the 
‘sofware keled above Ihan sand us your fies for enaging 
Sm shdes. everhwads laser pants color pnnis. ofc. 


“a IMAGE. 
CENTER 


PO Gor 2570 + Roanoke VA 24010 
Call 703 343-6243 for more information 
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35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
ties produced on the IBM PC into baitfiant 35mm 
color slides with color resolution 400% better 
than your monitor {eave your printouts betind 
Use high resolution color slides up to 4000 line 
CDMPUTER SLIDE EXPRESS $9/slide 
VISUAL HDRIZDNS 

180 Metro Patk 

Rochester, N¥ 14623 

(716) 424-5300 


SLIDES - Boardroom Quality 
From Your PC fast - For as tow as $5 95 
© Dver 40 graphic packages supported 

@ 4K 8K line resolution 

@ Next Day Service AVAILABLE 

@ Free Delivery with 15 or more Slides 

@ Modem Access 24 hours a Day 

@ Five Free Slides with First order 
Linhott Corporale Color (since 1954) 

PO. Box 24005 
MPLS, MN 55424 
612-927-7333 





FAX 612-920-3352 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





FORTRAN/PASCAL GRAPHICS 
GRAFMAIIC {screen} Microsott Fortran’ 
Pascal, R-M Lahey callable routines Graphics 
primitives total 2-D plat support, 3-D plots and 
Solid models EGA-CGA Hercules mono sup- 
por HP:HI plotter? PLDTMATIC Laser dot 
matrix prntes? PRINTMATIC $135 ea Any 2, 
$240, all 3, $340 Ask aboul our 15 lonts 
MICRDCDMPATIBLES INC 

301 Prelude Drive Nept PC 

Silver Spring, MD 20901 

(301) 593-0683 





HEALTH 


- Diet Simple” - 
DIET ANALYSIS MADE EASY 
Analyzes diets, menus, foods, 

and 


recipes 
@ Food Exchanges 
@ Food Frequency 
$145.00 
Other programs available: 


@ 1900 Foods 
@ 30 Nutrients 


@ Food Allergies 

@ Drug Interaction 

@ Differential Diagnosis 
@ Diet/Menu Creation 


N-Squared Computing 
3040 Commercial Street SE - Suite 240 
Salem, Oregon 97302 
1-800-669-3040 
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Analyze diets personalized for age, 
werght, activity This Top-Rated sott- 
ware has best database avartabie! 99% 
complete for 2400 foods— 30 nutrents. 
Used by USDA, hospitals, colleges, 
fhness centers, homes. Affordable, easy 





(o use, guaranteed 
Send Now FREE DEMO DISK! 


RESEARCH 
PO Box 13028-G * Salem, OR 97309 
Phone (503) 585-6242 
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INVENTORY 


***dFELLER INVENTORY *** 

A business inventory program written m moditia- 
bie dBASE source code The menu-dnven pro- 
gram lets you locate items by inventory name or 
number It keeps track of reorder pornls, ven- 
dors average cost & other information 

* OFELLER Inventory $150/Requires dBASE ILMll 
* FELLER Plus $200/with History & PD's 
Requires dBASE II-III PLUS (tor stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, MI 49849 

***(006) 486-6024"** 


PC MAGAZINE 


it 
454 


INVENTORY MANAGEMENT 
Stock-Master 40 commercial grade system pro- 
wdes Stock Stalus Purchase Dider Writing & 
Tracking, Trend Analysis, Quality Control Report- 
ing Detail Analysts, Bilt of Materials, Multi Loca- 
fions and more Modular, “micro” priced & 
configured to your needs Cobo! Source available 
APPLIED MICRD BUSINESS SYSTEMS 
177-F Riverside Ave 

Newporl Beach, CA 92663 

(714) 759-0582 


MAILING 
PROGRAMS 


MAILING 
PROGRAMS 


UPS & POSTAL RATES 
PONY EXPRESS® 

© US Postal and UPS rate fee and In- 

surance calculations automatically 


* Estimated arrival, ond mony other 
fectures Can be memory resident. 

«Very fast, 
documented 


© Agreat utility for the shipping room, 


easy to use, well 


mailroom, customer service of small 
business. 
Melisco Marketing, inc. 
ms 9749 Ensley Lane 179,95 
me A 
awood, KS 66206 sepaeg! 
(800) 642-5045 or (913) 642-5005 
FAX (913) 642-5466 
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Speed Up UPS Shipping with ShipMate 
Intro Offer $395 


UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy @ 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 
“It’s so easy—even the boss can use it!" 
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PostWare lor the BIG Jobs 

Fast, accurate PC software for commercial & 
large volume mailers Corrects addresses & 
adds ZIP, Carrier Rie and ZIP 1 4 at 81816 
records/hr Mail stream sorting at 14,690 
fecords‘min USPS certified at over 99% accu- 
fate Calculales postage, prints labels & bag 
tags Call for FREE brochure 

Postatsait. Inc 

4439 Mormon Coulee Rd 

La Crosse WI 54601-6220 

608/788 B700 (in Wi) 800/831-MAIL (6245) 
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Marketplace 
2nd Color 
Option Available 





MANUFACTURING 


THE SERVICE MANAGER 


Ene Hegent software, for those who take 
the service business pery seriously | 


by MICRO-QUICK SYSTEMS, INC. 
10384 Hillside Rd., Alta Loma, CA 91701 
Tel: (714) 980-1034 Fax: (714) 944-2995 


. From $2995. 


Service mana; i analysis , dispatch & accounting. 
Available tor SoS OS Novel, i ea and Mac operating systems. 
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PC Magazine Marketplace the ultimate target market! 


The brand spec thier who read PC Magazine 


ant have the time te stop aseuh tear apis 


concete ts getting that et need os quiekh as possible 
They'll DIRECT their attemtion 10 PU Magazine Marketplace 
Fog thea PC Magazine Marketpha es Direet Rexponwe Diyplas Ad forniat represents a fist, easy 


satel (1 


effective metiiod of ppatact acquisition They ki 0 ill have the products they need 


and the information thes want regarding price volume discouitts, specifications and delivers, 
{ver think tet vottt-bthditresc cat beitedit frat the THe,uit rath specifiers whe read AY 


Magazine YOURE RIGHT! 


Se take DIRECT action and call (212) 343-5115 of (NO) RZS-44DS 


MAY 30, 19%9 








MODX-PC brings you the best of both 
worlds: the power and flexibility of MDX 
medical-otfice sottware in ¢ PC-DOS 
format. Flexes for any specialty; 
manages billing, electronic claims, 
custom reports, medical records, more. 
Full upgrade path to MOX with 
UNIX/Kenix. Call for Info and free 
videotape. 
CALYX CORPORATION 
150 N. Suanysione Rd . Brooktleld, WI 53005 
(800) 558-2208 or (414) 782-0300 
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XL1 Practica Manegemant Systam 


« Insurance claims - paper & 
electronic 

* Paliant dala & recall 
Information 

* Super bills & statements 

© 90 Day trial period 

* Multiple physicians & work 
station support 

* Full hnancial reporting 

* Customer support lines 
Total Package Only $1450.00 

Practice Management Syatem, inc. 

P.O. Box 23723 


Columbia, S.C. 29224 
1-800-521-7217 
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MUSIC 


FORTE ll MiDI Sequencers 

16/32 tracks 16 channels/rack Record 
Playback 10,000 not 

MIDI editing Rhythmically th 

Auto quantization. re; taybac 
control, DOS shell New in FORTE I System 
exclusive storage unlimited looping SMPTE 
cue list, Songlist Accet/ritard $150/$250 
LTA Productions 

PO Box 6623 

Hamden. CT 06517 

203} 787-9857 


SONGWAIGHT IV 
Music Processor prints prote 
1¢ SONG with lex! 

dl copy fecord. transerib 
tran any key Basstreb tiple 
taves all meters MIDI optional I8M/Eps 
Star printers. CGA/Hetcules graphics $89 95 
LaserJet 0 3 nd lor free sample output 
SongWright Sottware 
Route 1 Box 83 
Loveltesvitie VA 2206: 
(POS) Bce-90G8 





FINALLY AN 
AFFORDABLE 


STUDIO 
$399 


includen 
@ KEYBOARD 
@ INTERFACE 
@ SOFTWARE 


The CMS-I's socom: 


plete Midi Studio 


which includes ev- 
erything! Keyboard, 
taterface and soft- 


ware. The CMS-401 

Interface uses the 
Roland 40% chip set for 100% compat. 
ibility with over ® 100 music programs - 
CMS Enhanced Cakewalk software 
has the best value for thy money ia the 
features and performance that it offers 
The Casio MT-S40 keyboard is able to 


play 4 parts simultaneously; Drums, 


bass, chords and a lead instrament with 
upto 16 notes at one time The MT-540 
has « total of 210 sounds derived from 


(30 PCM) authentically sampled musl- 


cal instrument sounds! 

you already own a midi keyboard, the 

(CMS-401 interface and CMS 

Enhanced Cake- 

watk™ is 

available 

foronly 

$240.00, 

Print your 

Cakewalk 

Biles with the 

Winsong Composer 

notation program for only $14.00, 
“Cokewolk beots high 
er priced sequencer in 
many functions and is 

Bo great package for the 


7 800 322 MIDI 


COMPUTER MUSIC SUPPLY 
302-A N. Lemmon, Wolnut, CA 91789 
tn California call (714) $94-805) 
VISA + MC + AMERICAN EXPRESS 
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“LET THE MUSIC PLAY 


VOYETRA = TANDON 


* DYNAWARE »* ROLAND 


* MUSIC PRINTER PLUS 


* SAMPLE VISION » 12 TONE 


* PERSONAL COMPOSER SNAP 


* MUSIC QUEST « IMAGINE ) 


CONSULTING & SALES 
1-800-243-MIDI 
10 @.m. - 6@.m. 
BBS SERVICE 
1-615-327-2514 
6 p.m. - 10 a.m, 


Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staft 


Complete Support 
Before During and After Sate 


Call or Writa for a Free Catalog 

with Hundreda of MIDI Products 

Pinetrea Plaza 5269-17 Butord Highway 
Atlanta, GA 30340 (404) 454 9646 


Wortdwide Shipping 
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PREVENTATIVE 
MAINTENANCE 


Memory Minder 
Memory Minder ss the most comprehensive 
disk dtagnostic program available for 
microcomputers Any operator can quickly and 
easily check the vital operaling parameters of 
their hoppy drives, including spindle speed. 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operabons. Use it to align the drives sithout 
the use of an oscilloscope 
(BM PL. XT AT program and manual $70 
Precision Alignment Diskettes sold separately 
$40 each 525 40 track. 5 25 80 track. 12 


MB AT of 35° BO track drives 
SA J&M Systems, Ltd, 
15100-A Central SE 
Albuquerque, New Meaice 47123 
505/292-4182 
We accept MasterCard and Visa 
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PROGRAMMERS 


QuickBASIC ISAM 
QB-ISAM VERSION 2.0 


of 18M BASCOM 


ompilers for 
QuickBASIC 40 & 45 QB-ISAMs features 
include 
@ Callable procedures, royalty tree 
y number of key fie ds 
wted lields per record records per {ile 
ze lmiled onty by DOS or 
Comprehensive (ularial and reterence guide 


ONLY $95.00 


Ask about our 
wee code accounting system 
market applications 


LAKESHORE 
COMPUTING, INC. 


1105 North Front Street Niles MI 49120 
1-800-345-4214 in Mi 616-684-5120 


ZS cutooy 
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VirtualWindows 
DirectScreen Video 
Pull DownMenus 


Many of our users say that our 
Borland Pascal & C routines 
are the fastest... extremely 
flexible... highly recom- 
mended... second to none. 
For more information or to 
order call today! 


_ EAGLE 
BS PERFORMANCE 
SOFTWARE 
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Opt-Tech Sart'Merge 3.0 
ly fast Sor/Merge program Run as a DOS 
a subroutine Unlimited 
guages. datatypes & filetypes 
Btrieve and dBASE I & Ill 
selection, re 
oF write fox 








TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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PROGRAMMERS TOOLS 


Free SPF/PC" 


Interactive demonstretion disk, V2.0. Yours for the asking! 


Command Technology Corporation, 1900 Mountain Blyd., Oakland, CA 94611 
Telephone: (415)339-3530 Telex: 509330 COMMAND TECH 
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QuickBASIC Programmers 
eading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a ee 
your QB programs memory-resident in as little as 8K of 
Call Toll Free or write for detailed Information with no stringe ettached. 





PUBLIC DOMAIN 


oe IRE WARE 2 


$2.99 per otext QYAWMEAMOL UR Po TLER ERD $2.99 por Dient 


<3 BUSINESS CONTACTS MANAGER ¥1 10 [960 & “FPC-WRITE ¥XO2 [784-785] - (3 disk sol) Full feo- 
961] (2 disk sot} hocks everything. Hard dive: tuned word processo1 “One of the bestI” 

1 SCHOOL MOM ¥22 1137] - Educational tool for 3 PC-JIGSAW ¥1 G60 | 939) Sh ae sae area 
OF pary. 
OCH portion Supe CGA required. iN CONTROL ae aris 12 cok 
23 CATAUST V3.21 (163 8 104) - [2 disk sel] The itl set] Proipect, client / customer & octivity tracking 
mate marten tat Mondies U $.and foreign — syitem. Hard drive requiad 
Odcremes Hord dive required “J WORDPERFECT LEARNING SYSTEM (866 
3} THE ONLINE RIBLE [847 855) - [9 cisk set} - The 8867) - |2.dink sat] A tutonal for ieaining how lo we 
complete King Jomes Bible with search @ look-up Woldperfect VecS.0. Order disks § 86 & 649 for 

Mord chive: Wordpertect Ver4.2. 512% 
1 (800) 3: 359-2 2189 


ORDEN DESK Tom-7pm PST 


doer 14. Math Alt Mutic @ Spelling, 4 levels of aiff 


3 BASS TOUR VIO 1952] Bass fishing tounoment 
Game super! 512K. EGA required, 
‘Baad cask ar money order to: Callurala FRAEGARE 1400 Opringline Dv. Dept. & ay 
‘Multiple disk acts © 62 90ca fer 525° dake ¢ 83 990 for 3 8"disie. Pius 89.00 $/H Ca. Res add 6.9% Salee Tax. 
Call ra REZ catalog Customer Service 1) am- 4 pa PST | 608} 379-0800 an seg 
* srovewore paogiians coaure repelaia DAYTON 10 O.FhOn # Th wet 
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1-800-922-3383 * 404-552-0565 * CALL M-F, 9-6 Eastern Time 
Inc. ¢ 4636 Huntridge Driv 


Borland Programmers 
CREATIVE INTERFACE TOOLS 


Create graphic mouse cursors, 
symbols, bit-mapped character sets, 
and dynamic, self-caleulating menus in 
text or graphics. 

Control program flow with keyboard 
or mouse. 

Supports Turbo C, Turbo Pascal, 
‘Turbo Prolog and Turbo Basic. 


Three features, one price: $69.95 
1-800-622-8366 


Maxx Data Systems, Inc. 
1126 5. Cedar Ridge, Ste. 115 
Duncanville, TX 75137 


CIRCLE 766 ON READER SERVICE CARD 


FREE BUYER’S GUIDE 


Call or write tor your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 800 software products Irom 
more than 300 manufacturers, plus intor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1984 with ay products by ofter- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 
Programmer's Connection 


7249 Whipple Ave. NW 
Worth Canton, Ohio 44720 





misc vet 
194-5260 
ant 192405879 
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FREE 


64 pages! 
Software, Ribbons, 
Labels, Books, Etc. 

Best Sits & Bytes 
P.O. Box 8245-M 
Van Nuys, CA 91409 
Toll Free — 24 Hrs. 
1-800-245-BYTE 
within Califomia 
1-818-754-8503 
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SOURCER $ 9995 
SOURCER w BIOS Pre-Processor $139.95 
(Shipging $3 outside USA $15 CA Rus add tax) 
To order or receive information just call’ 
1-800-662-8266 
V COMMUNICATIONS 
3031 Tisch Way. Suite 905, 1.3 
San jose CA 95128 +1408) 296 4224 


PUBLIC DOMAIN 





BEST 
VALUE 


Shareware/Public-Domain 
Programs less fhan 60 cents each!! 
Take = close look at other companies 


distrib uting Sharewa 
er compel les a (het ean s ie re cel rge $3 or 
lay H 129 ‘commit 


so fore ae ette wi 


R A BEOBTE press Gas aie ai agrame epee. seal cre from @, 
and neo bed i ed in our au 3 aa es 
entity for on diets per Giskett ith en everage of over 6 i 


ye the oat 










4 sions fae Screen, Be ning Sk 


rogramming Lan uags es 
and Stach, pyeh mig? Be Becau: atthe lar 
programs in the co ad ion, we co 


in ne, soul ‘cut 


scar eal. on ist in nd he. 


@ sent Fi ur 
, hands, tl be, at eto. en pgm out inte sta r ra e 
et ust’ rection of me oe Ire ‘siher Sompanies lage 
PO bor 17 taeP - 1-901-763-0471 
Memphis, TN 38187 nersee: éatelog Sane _ 
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FREE IBM SHAREWARE 


Monthly, get 5 disks with 
10+ latast programs plus 
estslog - FREE! Pay only 
$5.00 shipping/handling. 
Joln today for only $9.95 
annual membership fee 
and gst 5 bonus dicks 
full of software. 
VISA/MC/AMEX ONLY 
Software of he Month Club 
511-104 Encinitas Bivd., 
Encinitas CA. 92024 


Toll frea 800 669-2669 
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PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who read PC 
Magazine don’t have the time to shop 
around, their only concern is getting 
what they need as quickly as possible. 


They'll DIRECT their attention 
to PC Magazine Merketplace 


For them PC Magazine Marketplaces 
Direct-Response/Display Ad format 
represents e fast, easy snd cost effec- 
tive method of product acquisition. 
They know it will have the products 
they need end the information they 
want regarding price, volume dis 
counts, specifications and delivery. 

Ifyou think that your business can 
benefit from the 700,000 brand spec- 
ifiera who read PC Magazine . 
YOU'RE RIGHT! 


So take DIRECT action end cell 
(212) 503-5115 or 
(800) 825-4ADS 








$799 


10 OR MORE 








FORMEFITI (114) Easity fifl out any pre 
printed form on any prinfer. 

EZ-FORMS & FORMGEN (119) Two pro- 
grama to creats custom forms. 

ON-SIDE (121) New! Print sidewaye with 
cuatom tonts. Msnu-driven. 

CITYDESK (123) Desktop publishing for 2 
column newsletters. 

MA. LABEL (124) Most versatile & powerful 
jabet printing program. 

ADDRESS-O-MATIC (127) Grabs names and 
addresses from letters and sutomsticsl- 
ly prints envelopes. 

IMAGEPRINT (128) Remarksbie latter quali- 
ty printing on 8 9 pin dot matrix printer. 

BANNER MAKER (130) Create signs and 
banners with muitipls tonta & styles. 

COLUMNAR PAINTING UTILITY (133 
Printa proportionally justitied text files 
In 1 fo 3 columns. 


NINJA (201) Commercial quality karats 
srcads game. Nest graphics CGA, EGA. 

PGA GOLF (202) 18 hols course. Great 
graphica. CGA or EGA required. 

3-D CHESS (205) Superb 3-D game. Loaded 
with options. Use wiany graphics card. 

PC-RAILROAD (210) Trains run on raady 
mads routes of design your own. You 
have total control. CGA required. 

CARO GAMES (214) Draw Poker, Hearts, 
Canasta snd Bridgs. 

ARCADE GAMES #65 Rockets. Snake, 
Xonix, Nemon, Spacewar Needs CGA. 

FAVORITE GAMES (221) Pango, Qbert, 
Frogger, Packman, 3-Demon. CGA. 

CLASSIC GAMES (222) Pinball, Breakout, 
Flightmsrs, Ratmaze, Space Com- 
mander. Needs CGA. 

ADVENTURE GAMES #1 (228) Sam Spade, 
Castle Adventure, Pleasure Dome. 

GAMBLING GAMES (229) Bisckjack, Poker, 
Rouletta, Crapa. CGA required. 

BOARD GAMES #1 (230) Monopoly and 
Risk. Requires CGA. 

MONOCHROME ARCADE GAMES (243) 
Horserace, Beast, Skiing, Fire Fighter. 

EGA ARCADE GAMES #1 (251) Aldo, 
EgaGraskout, Egsroids. Needs EGA. 

EGA ARCADE GAMES #2 (262) Snerta and 
Egs-Star Trek. Requires EGA. 

BOARD GAMES #3 (245) Scrabble, Concen- 
tretlon, Boris, Seek & Sink. Needs color 
Monitor. 

MAJOR LEAGUE SASEBALL (203) Super 
bsseball game. Neet graphics. CGA. 
FORD SIMULATOR (211) New, exciting driv- 
Ing aimuletor from Ford. Test your skitis 

on 4 tracks. Needs CGA or EGA. 

EGA GOLF (250) 18 holsa of tha best 
acenery svsilsble. Requires EGA. 

‘SIMBASE (206, 207) (2 disks) Grest baseball 
almuistion with detailed analysis. 

BASS TOUR (258) New! Feature-packed 
fishing gsme. Select rod, reel, bait, 
everything. Needs CGA or EGA. 

BOARD GAMES #2 (231) Checkers, Chesa, 
Dominoes, Backgammon. Needs CGA. 

ADVENTURE GAMES #2 (246) Empire & 
McMurphy’a Mansion. 

STRATEGIC WAR GAMES (228) War on the 
Sea, Tank & Atrican Desert Campaign. 

KINGDOM OF KROZ (244) Unique srcede- 
sdventure game. Nstlonat priza winner. 

ARCADE SPORTS GAMES (229 PC-Pool, 
PC-Bowl & Archery, CGA or EGA. 

ARCADE GAMES #1 (216) Spiders, Tank 
Wars & Disk Crash. Requires CGA. 

ARCADE GAMES #4 (219) 3-0 Ball, Zapshot 
& Batails. Requires CGA. 

PINBALL GAMES (228) 10 pinball games for 
1-4 playera. Requires CGA or EGA. 

ARCADE GAMES #2 (217) Striker & Refelex 
Point. Needs CGA. 

EGA FOOTBALL (257) Newi You control ail 
the great action. Plays lke a reat foot: 
ball game. Needs EGA. 

ASSORTED GAMES #2 (262) Seahunt, 
Feoout os Gapper, ‘Sopwith2, and Elevator. 
Needs CG: 





BAKER'S DOZEN (408) Poworful 


package 
of 44 utllities from Jim Button. Top rated . 


FLU-SHOT+ (411) New! Effective protec- 
tion against virus programs. 
ON-CALL (418) Nsw! Commercial quality. 
Mamory resident program msnagsr. 
CGA SIMULATOR (433) Fun most CGA pro- 
grams on Hercules compatible mono- 
chrome cards. 

HARD DISK UTILITIEB (437) Very useful sat 
of hsrd disk utllities. 

EGA FONTS (441) More than 50 fonts to 
make your EGA shine. 

CATDISK (452) Easy, manu-driven disk 
cataloging systsm. 

FLASHBACK (464) Full-teatured, menu- 
driven hard disk backup. 

SPACE MAKER (467) Cats compresaion 
psckags to seve diak space. 

BEST BATCH UTILITIES (473) 25 programs 
put power in your batch files. 

ANADIBK (472) Break copy protection, test 
and repair diskettes. 


HOMEBASE (601-602) (2 disks) Desktop 
organizer puts Sidekick to shame. 

PAO-MENU (704) Run DOS & all programa 
from menus. Has auto menu maker. 

TREEVIEW (706) New! Our tsvorite DOS 
commend shell with pull down manus. 


PC. WRITE 3.01 (809-811) (3 disks) New! Top 
rated wispell checker. 

WORDPERFECT CLIPART (943, 844) (2 
disks) Over 180 great graphics. 

PRO-SCRIBE (822) New! Reaily Improves 
impact snd clarity of your writing. 

PC-OUTLINE (827) The #1 rated outliner. 
Aun from memory of disk. 

BLACK MAGIC (934-838) (9 diaks) New! 
Great “hypertext” word processor In- 
tegrates taxt snd graphics. 

WORDPERFECT MACROS (631) for 6.0, 

(637) for 42. Over 70 great macros & 
tamptats s. 













AS EASY AS (902) Great Lotus 123 clone. 
Latest with 256x1024 grid. Does almost 
every Lotua function. 

QUBECALC (903) Unique, powerful 3D 
spreedsheet. View dsts ss never batore. 

LOTUS TEMPLATES (907) Ready to run. Re- 
quires Lotus 123. 

LOTUS MACROS (908) Savea ineda ot time. 
Requires Lotus 123. 

123 POWER WORKSHEETS (11-012) (2 
diska) 13 great worksheets for Lotus. 
@LAST (618) Powerful searchireptace tor 

Lotua 123 spresdeheet ceils. 


GREAT | IBM SOFTWARE $ 


Sharew are Programs « Thousands Available from 


\ = a 
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FILE EXPRESS 4.xx (1002-1009) (2 diaks) 
Easy, powerful databases. PC-Magazine 
said it “pertorms like s thoroughbred.” 

THOUGHT ORGANIZER (1013) Text-based 
database organizes dats 8nd thoughts. 

dDPROG (1022) Fantsstic dBASE lit suto- 

Programmer writes alt codes for you. 

GFLIPPER (1025) New! Directly edit dBASE 
& compatible tiles from DOS. 

PC-FILE + 2.0(1009- 1011) (3 diska) New ver. 
sion. Jim Button’a reiafional databaes 
masterpiece. 





WORD WORKER (1201-1202) (2 disks) Bible 
search, reterence program. 

BIBLEQ (1215) Educational Bible quiz 
qsme. Many options. 


AG6 snd 086 (1403-1404) (2 disks) Finest 
macro assembler & debugger Lighten 
ing fast. Asve reviews. 

EBL & OPAL (1407) Two tsntastic batch 
Isngusgs processors. Super-charge 
your batch files. 

SCREEN DESIGNER (1431) New! Exciting 
fasture-pscked acreen designer tor 
batch filss & most progrsmming 
Isngusges. Needs 384K. 


GRASP (1605) Create and run fsbulous 
graphic demos. Any graphics card. 
PC. KEY DRAW (1807-1609) (3 disks) Power- 
ful drewing/CAD program with clip art. 
CGA, EGA, or HERC wiCGA emulation. 
OPTIKS (1819) Edit, margs, convert flles 
trom over 24 different graphic formats. 
FINGER PAINT (1620) Like PC-Paint brush. 
Requirea grephica card. 
VGA PAINT (1622) New! Graphics/drawing 
In 248 colors. Requires VGA, 450K. 
PRINTMASTER GRAPHICS (1802, 1003) (2 
disks} New! Over 1,000 grest Print- 
master graphica. Requires Printmester. 
PRINT SHOP GRAPHICS (1662, 1664) (2 
disks) New! 1,060 graphics for Print Bhop. 


GARDENER'S ASSISTANT (1809)Plan your 
garden in every detsil. 

VIDEO LIBRARIAN (1812) Catalogs your 
video tape library. Menu-driven. 

SHOPPERS ASSISTANT (1818) Easy 
grocery shopping and coupon flier. 

COMPUTER CHEF (1817-1818) (2 disks) 
Completa cooking program. Loaded 
with recipes. 

MEALMATE (1821) Excallent! Nutrition and 

meal planning for disters. 


Call Toll Free for 800-359-9998 
SAME Has SHIPPING orders Only & Free Catalog 
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at no extra chara whan you pay for 5 or more disks. 








The Software Labs 


3767 Overlend Ave. #112 Los Angeles, CA 90034 (213) 559-5456 





SEPARATE SHEET OF PAPER 





immediate pick-up for WALK-N customers 
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PROCOMM (1700, 1701) (2 disks) Newest. 
All taatures, menu-driven. Top reted. 
TELEDISK (1713) NEW! Converts entire 
disketta Into a comprassed file tor 

taster tranamission. 


TUTOR (202) Compiats interactive DOS and 
computer tutorial. 

EASY DOS (305) Two great programa make 
using DOS very aasy. 

PC. FASTYPE (311) Ths very best Intersctive 
typing Instructor. Needs CGA or EGA. 

TURBO LESSONS (323) 17 lesson Turbo 
Pgacsl tutorial. 

BASIC TUTOR (329) Three programe to 
Igern basic programming. 

THE PRESIDENTS (341-342) (2 disks) Super 
biography & quiz aystem on sil ths U.S. 
presidanta. 

FOREIGN LANGUAGES (344 Menu-driven 
tutors tor Spanish, French, German, 
Itslisn and Hebrew. 

SPANISH TUTOR (351) 3 powerful pro- 
grams to haip you lesm Spsnish. 

— o 2 = 


TAX PREPARER ( 1940) New! Complets, ac- 
eke pee 1988 ee preparation. Protes- 
sional: 

BUSINESS AccouNTING (1902) Complete 
AIP, AIR, GIL, Payroll. 

ZiP CODE FINDER (1900) New! Computeriz- 
@d zip code book. Lightening fast 
search. 

UPS AATE MASTER (1965) Completa UPS 
shipping program. A real time asver. 
FASTBUCKS (1903 Faat, easy, complete 
homa tinance pscksgs. Raquirss 

graphics card. 

FLODRAW (1904-1905) (2 disks) Total tlow- 
charting systam. CGA or EGA, 320K. 
PC-MAIL (1911-1912) (2 diska) Easy, power- 

tul maii list mansger. Menu-driven. 

SOLVE-TI (1919) Over 20 menu-driven tinan- 
cisi caicuistions. 

EXPRESS CHECK (1922) New! Great check 
book mgr. Menu-driven, printa checks 
and reports. 

TICKLEX (1928) Most powerful Tickier- 
Calendar-Scheduler for one person or 
entire office. Needs 512K, herd diak. 

ASSET ORGANIZATION (1927) Complets 
personal asset mansger. 

EASY PROJECT (1932) Total project 
manager. Ganff chsrta, reports. 

ASC IN-CONTROL (1952, 1969) (2 Disks) 
New! Sales proapecing/tracking, billing 
& activity scheduling, aufodial, mail 
labels, much more. 

FONE (1954) New! Price your phone calla 
whlls you're on the line & asve money. 

PACTAX (1958) New! Tax pisnnsr trom s 
CPA. Accuratsly estimsts your 1989 in- 
come tax, 

BUSINESS FORM LETTERS (1936) 100 
common busingas latters. Fill !n blanks. 


PLANOMAN 4.0 (2202) Flay and compose 
music. New updats is better than ever. 

SCICALC (2304) 250 menu-driven math & 
physice tcols with unit conversions. 
Need CGA or EGA. 

XXXPERT (2601) Integrated sxpert aystem 
No size limit, English language rules. 

WORLD (2600) Stunning! Feature-packed 
world map wizoom. Needs CGA or EGA, 

ASTROLOGY 0.5 (2701) Compiets, accursts 
chert ceiculation. 

LOTTO BUSTER (2130) Lottery program 
really works on any pick-G/pick-? lottery. 

PLANETS (2806) Now! Great astronomy 
Program. Requires graphics card. 

WISDOM OF THE AGES (1210-1218 3 
disks} New! 6500 quotes on 61 subjecta 
trom history's greatsst minds. 

ELECTRON (2321) Electrical/sisctronics 
tsbles, drawings. performes caicula- 
tlons & designs. For hobbyiat, student, 
technician, etc. Needa CGA, 
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PUBLIC DOMAIN 


S25 PER DISK 
$1.00 This Ad 
20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20+ $3 S&H 
QuoeCaic. EDRAW. AutoMenu, Math Tutor. 


. Games Home Inventory. 
PC-Outhne Form Letters, ImagePnnt. 
Sidewnter, PC-Prompt. Best Utirtes. 


oO FREE CATALOG 
BRIGHT FUTURES Inc. 


PO Box 1030, East Windsor. CT 06088 
CIRCLE 793 ON READER SERVICE CARD 


FREE 
PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest as $1.50 per Disk 
Best Quaiity 
Fast Service 


Over 1000 IBM Software 
On 5 1/4 and 3.5° format. 


Write to: 
SOFTSHOPPE 
POB 709, Ann Arbor, MI 48105 
(313) 763-8721 
CIRCLE 754 ON READER SERVICE CARD 


© COMMAND POST 


f 
DES 


$35 - Call (206) 937-9335 
Wilson WindowWare  ppnerrrerr=ry 
3377 SP SW 
Seathe WA 98116 
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REAL ESTATE 
PROPERTY MANAGEMENT 
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REAL ESTATE 


DEED PLOTTER PLUS 
Our metes 8 bounds soar 
with attorneys, 3 






© PROPERTY MGT PLUS/89 e 


Ne on which looks up lenanls and 





PROPERTY MANAGEMENT 
Rental-ase Ny iietanies 





BRORERTY. BL ANAGEMENT 


Since 1978 0 75 ol Ot 
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MINt- STORAGE FACILIT 


=NAS COMPUTER BIBLE ™= 


Version 20 
Any mea- New American Standard 
re, plot The best of the best sellers 


d For 10M aad 100% Compatible 
wt order’ Visa «Instantly searches text for any 
n k ‘ i word or phrase. 

AeRa « Allows verses to be saved for 
os use with word processors. 
- Also includes windowing 
one. 





Foundation Pres Put Pisitcaticee 
P.O. Box 6439 
Ante CA 92816 
(714) 630-6450 
$12995 (CA orders add G% tax) 
$4.00 & hand! 


us ing ing 
CIRCLE 796 ON READER SERVICE CARO 


RELIGION 





New dimensions in Bible study 


THE WORD processor 


« Acomprehensive Bible study program. 
) Instant access to any verse in the Bible. 


You can search for any word or phrase 
and build indexes to record your study. 
Separate windows for comparing various 
verses and translations. Only $199.95 

e 


Bible Research Systems 


(512)251-7541 
2013 Wells Branch Parkway #304 
Austin, Texas 78728 
Postage extra. For IBM, MSDOS, Macintosh. Some products for Apple Il. 


CIRCLE 797 ON READER SERVICE CARD 





1 program COMPUBIBLE 


¢ OUR FAMILY OF PROGRAMS 
HAVE MORE FEATURES THAN 








ersonal ANY OTHER PROGRAM OR 
a YOUR MONEY BACK! 
availat 6 2 ft * Find any word or phrase In 


ta Sy seconds! 
3031 W Northern Ay * Access tha Bible, insert verses 
A and find words or phrases while 
6 4 4 uaing your word processor! 
¢ KJV, ASV, NIV, NKJ, RSV 
For Information on all products 
call or write: 
NASSCO P.O. BOX 65600-222 
Lubbock, TX 79464 
(806) 866-4223 (800) 288-2044 
CIRCLE 736 ON READER SERVICE CARD 





$989 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . . 


RELIGION 


CHURCH SOFTWARE 


More churches choose PowerChurch Plue® for ther membership, contributors @ accounting needs 
than ANY other church software package Discover why the best value package 1 also the top per- 
former @ the recest 10 use Cail today for your FREE tu4-working DEMO version 


( 
F1] sortware, PQ Box 3095 Beverly Hills, CA 90212 
(213) 84-0805 
CIRCLE 799 ON READER SERVICE CARO 


SALES MARKETING 


= 3==— SaleMaker 


Sales and Marketing plus 
Software System 


¢ All New Version 2.0 now shipping 

@ Hundreds of powerful NEW features 

¢ User-customizable for any business 

¢@ Inbound & outbound telemarketing 

¢ Direct marketing, Fuil Mail Merge 

@ Search ALL fieids for target marketing 


The best 
just got bettert | | - 

SaleMaker'e new Plus version 

Is packed with new features 
that make it state of the art CD 1OKs, 

softeage fay Saled ond artating, 
Marketing ie everyone’ 
business and SaleMaker Plus 
should be everyone’e 
choice for 


@ Lager Printer interfece 
@ Instant follow-up letters & labels 
¢ Pop-up windows, full color screens 


Call for FREE titerature 
on this exciting NEW software! 
1-800-433-5355 
(214) 264-2626 in Texas 
@ Singie-user & true LAN versions evailable SaleMaker Software 
» Module for unattended remote date transfer Box 531650 Grand Prairie TX 75053 


CIRCLE 800 ON READER SERVICE CARD 


SCIENTIFIC 


SOLUS" Compete 


ortomce ee nal 
puter is powertul enough for industrial and 
fesearch applications, yet inexpensive and 
simple enough for school aad home use. 
© Easy to “program” and use 

© Powerful real-time graphics 

©30 Digttal/Analog 1/0 channels 
Interfaces to PC via RS-232 

‘or modem 

Call your SOLUS representative 

now. And control your worid! 


sor =. 
$895 wun 
exh om 


CIRCLE 801 OM READER SERVICE CARD. 


(800) 247-5712 
In Oregon and outside US, (503) 635-3966 


Fax 503). 635-3004 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . 
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SECURITY 


Sate Gr" 


$29.95 
Aece@ss 


Virus Protection and much much more! Software Control 
of write access to floppies, hard drives and directorics. 
Now you can design safe operating environments for your 
users and all software applications. Easy to Use! 

Fully Safety tested for 8088, 286 & 386 PC Compatibles! 


TO ORDER: SEND $29.95 ($31.90 FOR CA RESIDENTS) TO: 
LJM ASSOC., BOX 4611, CANOGA PARK, CA 91308 


FOR TECHNICAL SUPPORT, CALL (818)346-2102 
CIRCLE 802 ON READER SERVICE CARD 


HANDS OFF THE PROGRAM® 





he world’s leading soft- 
wore monufacturers 


PC SECURITY 


HANDS OFF THE PROGRAM 1s an ail software, 
prraiege based aysiem socunty uitity Ihat pre- 

vents unauthonzed access of your PC's subdirec- 
fron Ines and dak ores 


HANDS OFF THE PROGRAM provides 8 sopres- 
coer ate fe seeerett un te #4 veers a8 


coaricts 
Your hard dik via ‘dik locking” A “locked” hard 
chek may hat be Deoted accessed by applications: 
‘voftware or formatted via Ihe DOS FORMAT com- 
mand until it 5 unlocked 
HANDS OFF THE PROGRAM incorporams 
‘advenced secunty meenivesion FC 8 pee] 

higher The DOS FOR! 


*fizee Only ene Exeote Only erretoues 
+ Auto inataanon 


ree $B9. 95 


Chack aches Onaee eer vena accepted 
Systems Coneulting Inc. 


412-963-1624 
Box 191208, Pittaburgh, PA 15238-0800 


CIRCLE 003 ON READER SERVICE CARD 


SOFTWARE COPY PROTECTION 

© Instatls easily on your IBM-PC software 

© Deteats all disk copy software 

© Supports all Hard & Floppy disk lormats. 
© Requires NO special devices or disks 

© Invisible to your end user 

Eval disk protects two programs of yours $25 
Starter kit & No meter count packages $99 + 
L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1608 5 a8 8/N/1). (201) 288-8795 


1989 


| depend an Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLock’* = invisi- 
ble copy protechon for 
IBM-PC (and compatbles) 
ond Macintosh, 
© Hord disk support 
¢ No source code change: 
© Custamized versions 
@ LAN support 
@ New upgrades available 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. P= 
710 Lakeway, Suite 200 
Sunnyvale, Califarnio 94086 
FAX (408} 773-1405 


SOFIGURRDEL 


Is Your PC Secure? 
Password $99 US 


® Secure hard disk 
® Protect your data 
® Restrect floppy access 
® Menu driven maintenance 
© Login w/optional password 
© Audit trail of activity 
Visa, MC, Amex 
PH. (204) 956-2798 
Fax (204) 943-3702 
NASDEC 
2704 - 85 Garry Street 
Winmpeg. MB Cenada 
RSC 4]5 


CIRCLE 605 ON READER SEAVICE CARD 
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Marketplace 
2nd Color Option Available 
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A powertut, elegant, and auper-fast atatistical package integrated with 
complete data management and dynamic graphs Comprehensive selec- 
tion ot descriptive, inferentiat, and axploratory statistics with torecasting 

STATS+ features inteltigant, two-way interfacea to data from Lotua, 
Symphony, dBill+, and othar programs For more Into look for our ads in 
moat computer journats, ask your dealer, or contact StatSoft. Price $245 


(+$5 ship/handt). 
2325 E. 13th St, Tulsa, OK 74104 


2M statsort_ B%222 


Overseaa offices @tatGoft of Europe (Hamburg FRG) ph 040/4200347 aisifott UK [Lon- 
don UK) ph 0707271166 Hearne Software (Melbourne Austratia) ph 613-497-4276 
CIRCLE 809 ON REAOEA SERVICE CARD 


ee COPY PROTECTION 

Designed torctone compatibtlity & strength 
« Thwarts ALL Bit-copy Software 

» Protect any CDM/EXE wo Source changes 
+ Shut down Debug Tracing & Disassemblers 
« Supports al! Hard & floppy Disk formats 

+ Restrict or allow Network Installs 

+ Limit program use by Date or #Executes 


M 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
(Paralle] Port/ROM Socket Interface) 

© STANDARD KEY TAG 
Unlimited executions 

© COUPON KEY TAG 
Limited executions 

® DURATION KEY TAG 
Limited (days, hours, min.) 


* PADLOCK II DISK 
© SAFEGUARD DISKS 
¢ COUPON DISKS 


For Hard Disk Protection 
* HDCOPY 


Low Level Security 
User Installable Protection 


*PC-PADLOCK 


The market is filled with copy 
protection products which burden the 
user or simply don’t work We have 
over 3500 satisfied software firms 
utilizing our aystems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


—— 


more information. 
GLENCO 
ENGINEERING INC 
SEAVING TNE SOFTWAAL ‘NOUSTAY SINCE 1979 


721 W Algonquin Ra 
HL 6000S 


« Remotely reset tnstalls. Date or #Executes 
¢ No damaged media or 1/0 plugs 
For IBM & clones-$195 & up-Free Info & Demo 
Az-Tech Software, nc. 
305 East Frankin 
Richmond. MO 64085 
(800) 227-0644 (818) 776-2700 
FAX (818) 776-8308 
CIRCLE 007 ON READER SERVICE CARD 


BIT-LOCK~ SECURITY 

Piracy SURVIVAL 5 YEARS proves ellectiveness 
of powerfu! multilayered security Rapid decryp- 
fion algorithms Reliable secunty device trans- 
parent to PARALLEL or SERIAL port Compii- 
mented by low cost KEY-LOCK™ multteatured 
COMPU-LOCK"® including countdown, timeout, 
data encoding & multi. product protection 
MICROCOMPUTER APPLICATIONS 

3167 E Otero Circle 

Littleton, CO 80122 

{303) 922-6410 or 770-1863 


STATISTICS 


THE BASS System™ 

Why use up 8 meg and 640K just to nun a data 
step on yout PC? Now you can run your data 
step code and statislica! procs with a system 
that takes only 1 meg and 400K (and costs only 
$399)! Free information 

BASS Institute, Inc 

PO Box 349 

Chapel Hill, NC 27514 

(919) 983-7096 or BB (919) 958-6755 (N, 8, 1) 





NCSS plus-$99 

Easy-to-use menus & spread sheel Multiple 
fegression T-tests ANOVA (up to 10 ‘actors, rep. 
Measuses, covariance). Forecasting. Factor. clus- 
ter, & discriminant analysis Nonparametrics 
Cross Tabulation Piots histograms. box. scatter, 
Stemieal Sort. Subset Transformations. Reads 
bes New graphics Pkg $59 

Ni 


865 East 400 North 
Kaysville, UT 84037 
Phone 801-546-0445 
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STaTa 


NEW RELEASE NOW AVAILABLE Even 
better graphics, expanded on line help, 
ond much more Still only $590 Quontit 
ond Academic Oiscounts cvoiloble $2) 
Demo Call toll-free for more information. 
AX VISA MC. 


1-800-STATAPC 
: Computing Resource Center 


(213) 470-4341 
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MINITABP 


ene Way 


Minitah Inc. 
3061 Enterpese Dr, State College, PA 16801 
GIRCLE 811 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 





Ms] 


GO with SOLO 


\deal for researchers and bust 
ness professionals. SOLO 
provides ail the necessary stal 
Procedures. Incredibly easy to 
use. Inexpensive enough for a 


single project or occasional use. 


$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed! 


BMDP STATISTICAL 


1440 Sepulveda Boulevard 
Los Angeles, CA 90025 


(213) 479-7799 


GIACLE 410 ON READER SERVICE CARD 





e Easy t0 jean 
. Simple tO we, versatila 
= Fash, acetsng grapnics 


brochure 
free 
Coll nog 0-328-4907 


WALONICK ! 5 POS 
It Stanste! 58473 
The NN 
(se Th G Monnens 
@500 acetal AVE © oe 9022 


SHAZAM version 6.1 

SHAZAM 1s an easy: f0-use & powerful econo- 
Metrics program Has a full matnx language 
SHAZAM leatures include ARIMA, 3SLS, 2SLS, 
‘SURE, probit, fogit, tobi) nonhnear, MLE, GLS. 
equality and inequality restrictions, pool, non- 
linear testing, torecast, diagnostics. graphics 
Single copy $295 US Site license $1200 US 
Accept VISWMC Call 403-220-4096, or write 
SHAZAM Econometncs Limited, Box P 

12 Varsdale Place NW 

Calgary. Alberta T3A OG7 CANADA 








SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven system tor the 
entry, editing, processing and presentation ot 
questionnaire data The system can produce 
Camera ready crosstabs and other tables in 
banner tormat. Also statistics and bar charts. 
Regression and open-end coding/analysis op- 
tions available. 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr., Dept. P 

Petaluma, CA 94952 

(707) 765-1001 


LL LL LL 


UTILITIES 


DISKPACK™ $49! 

No.1 backup sottware. 10 megs onto as tew as 2 
floppies in 4 min! Compresses liles up to 80%. 
Copies to any DOS device. All other tast backup 
programs bypass DOS and are unreliable and 
don't work w/many clones. Please compare. 
Nothing else comes close. Money back grt. 
SALE! $49 until 8/1/89 ($3 sh). 

BIOLOGIC 

11982 Coverstone Cir/Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


RUN ANYTIME! 

Easy-to-use program AUTOMATICALLY plays 
back keystrokes at ANYTIME! Runs in the 
background (15K/run). Monitors up to 15 com- 
binations ol DAYS, DATES, and TIMES per run. 
Multiple runs possible. Complete with ASCII 
Editor, On-Line-Help, and Pop-up 2 minute 


DATA MIGRATION HEADACHES??? 
IDG. i ™ 
oe 


CPYAT2PC™ 
O-® 579.05 


FALE TRANSFER UTIUTY BETWEEN 
ATS AND PC'S AND COMPANBLES 


569.00 


3.5" FLOPPY SOFTWARE DRIVER 
® FormatiCopy Support for both 720/4 44 
capacity 


° No need to upgrade DOS change BIOS 

* Use on PC/XTIAT clones wiDOS 20 or up 

© Badge the gap fo PS2™ and laptop sysiems 

TECH SUPPORT AVAIL 85 PT MF ADD $400 S/H CA RESIDENTS ADD 7% SALES TAX 
ORDER DIRECT TOLL FREE 1800-5234777 Dealer inquires Invited 


MC, VISA, COD, UPS-B/R 
MICROBRIDGE CA 415-593-8777 
Computers International, Inc. CN 514-845-0818 
FAX 415593-7675 


655 SKY WAY, SUITE #113, SAN CARLOS, CA 94070 


UTILITIES 
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DvlvRrEvGrT 


AvGvGvES*S: 


Direct Access to All Your 
Software 


A Organize all your programs on hard disk with 
user-defined menu system. 

AACcCcess any program or command wilh a single 
keyslroke. 

4No need Io learn complex DOS commands 

a Usage tracking provides reports on all software 
usage 

a Customize passwords lor security of any sub- 
menu of application 

AToll-free technical support 

AAPC Magazine ‘Editor's Choice’’ program 


SUGGESTED $gg% Plus Shipping 


RETAIL & Handing 


CALL 1-800-242-6368 
FOR THE DEALER NEAREST YOU. 


AGAIN 


A New Breed of Extremely 
Smart Crash insurance. 


Retriever Ill” recovers 
damaged AUTOCAD", VersaCAD, 
INTERGRAPH Files. 

Another sophisticated graphics 
interface supports your Pitney 
Bowes, Facsimile System and 
Desktop Publishing. Finally, an 
alternative to starting all over 
again! No-Nonsense software 
protects your vatuable time and 
money! 


pan-dimensional 
research 


PC-Kwik Power Pak 


“Here's 0 quick way to fall in lave with 
yaur computer again: install PC-Kwik 


Pawer Pak.” “When the word gets around, 


you'll have fa install the Power Pak an 
every computer in yaur compony” Winn 


Rasch. “Highly recommended” J. Dvorak. 
Power Pak includes the 2/14/89 PC Maga- 


zine Editar’s Chaice disk cache and four 
ather powerful ulilitias. 
PC-Kwik Power Pak $129.95 
Super PC-Kwik 
plus S/H 
arcoD 
Muttisoft Corporation 
1S100S W Kol Parkwey, Suite l 
Beoverton, OR 97006 
(503) 644-5644 oF (800) 234-KWK 
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BREAK 640K! 


warning! $59.95, VISA/MC, 30 day M.B.G. 
CRAWFORD SOFTWARE, INC. 

3001 Farner Court 

Riverwoods, IL 60015 

(312) 940-9370 


WORD 
PROCESSING 


INI32, “EArt, 2 5, 


Pyccxuii, Farsi, English, European 
& Scandinavian; plus either 1PA 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet. Full-featured 
word processor supports on-screen 
foreign characters and highest 





P.0. Box 1439 
Guerneville, CA 95446 
es 869-9022 
FAX # (707) 869-2361 
INTERGRAPH ts a registered trademark ol INTER: 


GRAPH Corporalion. AuloCAd is a registered trade- 
mark of AUTOQESK. VersaCAd ts a registered trade- 


quality printing with no hardware 
modifications. Includes Font Editor. 
$355 incl. US shipping. $150 addi 
for laser. $19 demo. Reg. 640k, 
graphics. Money back guarantee. 


Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 B megabytes of memory 
by turning disk space into expanded memory! 
Use extended memory tor expanded memory. 
Create VERY LARGE worksheets. FAST. Auto- 


1621 WESTGATE ROAD 
EAU CLAIRE, WI 54703 


RUNNING OUT OF 
MEMORY? 


UM EMS 4.0 for PC/XT/AT 

|! No expensive memory boards re- 
quired—uses memory that goes 
unused on most systems 

\\|l! Works with 1-2-3, Symphony, DOS 
4.0, Windows, and many others 

\\|l' PC/XT/286 AT and Special High 
Speed 386 AT versions all for one 
low price $59.95 

UIILOEM pricing also available 


BlOSys Software 


1501 N. Broadway, Suile 270 
Wainut Creek, CA 94596 
(415) 933-7713 
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mark of Ihe VersaCAO Corgpration Pilney Bowes Is 
a registered Irademark ot Pilney Bowes Corp 
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Ammunition to conquer 
your biggest problems! 


, im V-EMM 
without V-EMM : 
(640 kfobytes) 


de 


@ The Virtuel Expanded Memory Manager 
provides your EMS epplications with up to 
eight megabytes of expanded memory. 

@ It tums PC/AT or PS/2 ex: gf 
lended memory into expanded 
memory. 

@ It turns hard disk storage Into } ( 
expanded memory. t 4 

@ It's compatible with most Ems (WEIL 
applications, Including 1-2-3 |EDITORS 
and Symphony. CHOICE 


@ Only $89.95. 30-day money-back guarantee. 
Fort’e Software 
— 
VEMM Manhattan, KS 66502 
<—— a (913) 537-2897 


TM P.O. Box 396 
CIRCLE 818 ON READER SEAVICE CARD 
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matic. Easy ta use 640k not required. Money 


back guarantee $49 + $3 s/h. 
BIOLOGIC 

11982 Coverstone Cir., Suite 1622 
Manassas, VA 22110 

(703) 368-2948 (lax 703-361-8251) 


LIMSIM 


Expanded Memory Simulator for 286, 386, 286 
NEAT, & Toshiba machines. Use the extended 
memory you already have as Lotus style Ex- 
panded Memary PC Magazine (March 31, 
1987) says “Easy to use and well documented.” 
$70, 30 day money back guarantee. Visa/MC 


accepted 

Larson Computing 

1556 Hallord Ave. #142 
Santa Clara, CA 95051 
(408) 737-0627 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 


MAY 30, £989 


Gamma Productions, Inc., 
710 Wilshire Blvd., Ste 609, Santa 
Monica, CA 90401 (213) 394-8622. 
MC/VISA/ AMEX. 
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XyMouse | 
XyWrite! } 
yWrite! 

XyMouse... the Hoetnn -fost 
enhoncement — mokes XyWrite Ill | 
Plus even better! Accelerates 
both beginning and odvonced 
XyWrite users! 

XyMouse... enodtes you to use 


powertul XyWrile commonds wilh } 
reading menugls or memorization! 
XyMouse... moves cursor smoothly, ond § 
instontly selects From dozens ol commands 
with easy-to-use mouse menus. 
Includes hord disk directory control, 
ond its ezlensive on-line help system. 
Also euns with ‘ALoCarte’ and nelworks, 
CALL NOW for this fantostic timesaver: 
GALACTIC SOFTWARE inc. 
2600 Philmont Avenue, Suite 2t1 
Huntingdon Volley, PA 19006 
215-947-0930 
CIRCLE 619 ON READER SERVICE CARO ¥ 
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god 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... . 








ACCESSORIES 


BAR CODING 


WORD PROCESSING 








CompareRite™ 


“Outstanding software - the best of its kind.. : CompareRite compares 
documents in ways that I didn't think were possible. It’s utterly amazing.” 
- John Dvorak, PC Magazine, 3/15/88 


CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 


shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 


Price — $129.95 + $5 URISOET 












MEAD DATA CENTRAL, 2 


763 Massachusetts Avenue 
Cambridge, MA 02139 
(Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Exe. 10 
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fen, 


“> Compulover’ 


re a 
COVER YOUR INVESTMENT 


DUST COVERS - Ore: 4000 ces-gs2 1 tve caters 
Stete Free acd Duratie Nylon 
Cimar Plastic - Cloth backed wry! 
KeySkin™ Keyboard Protectors . 24 Hour 
Protacton trom dust and sp's 
Cea 30 he eye and Sof lo ho 
Touch Over 200 madess ave able 
CALL FOR FREE CATALOG 
ORDER DESK 
(800) 874-6391 
IN FLA 1800) 342 9008 
DEALER INQUIRIES INVITED 
CompuCover® 
2108 Lows Turner 80 
Fon Walton Geach, Fi 32548 
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BAR CODES 
MADE EASY 


PERCON® 
E-Z-READER™ 
FAST * ACCURATE * RUGGED 


Cali a PERCON Bar Code Specialist 
to learn how easy it is to add bar 
code to your system, 


© immediate Shipment 
® Free Phone Support 
* 2-year Warranty 


2190 W, 1fth Ave, 
Eugene, OR 97402-3503 


WORLD'S BILINGUAL WORD 175 WordPerfect 5.0 MACROS! 

DuangJan, bilingual word processor tor En- One keystroke copies addresses trom scrn to 
glish and: Armenian, Bengali, EurorLatin, ——_envel; prints last pg first; auto-compiles ftnote: 
Greek, Gujarati. Hindi, Khmer, Lao, Punjabi, endnote lists; checks pa brks; prnts multiple 


PERCON 
503-344-1189 © FAX 503-344-1399 


Call our toll-free number— 


Russian, Sinhalese, Tamil, Telugu, Thai, Viet, Copies, pgs of directories; transp. letters, cap- 
.. Only $109 + $5 s/h (foreign +$12 s/h) ___ italizes, underlines, bolds, makes auto-NOTES; 

Free Font editor For IBM wilh dot-matrix Laser- searches files and 165 MORE! PLUS 26 

Jet printer Demo $9 + $1 s/h CTRL + KEYS MACROS! Optional Wstar emul. 

Megachomp Company $19 95 + $3 S/H Add $3 for 3.5” disk 

3438 Cottman Avenue @ PowerMax Company 

Philadelphia, PA 19149-1606, U.S A. © 15840 Ventura Blvd #845 


TEL 215-331 2748 FAX 215-331 4188 @ Encino, CA 91436 (818) 905-5919 


MISCELLANEOUS/ACCESSORIES 





HEAVY DUTY PC HARD saat satel 


IBM AT cu & 18 
IBM MONITOR #55400¢ 


za are 
$129 


CASES ARE AVALABLE FOR 


HEAVY DUTY FOAM LINED 
CASES WITH COMPARTMENTS 
FOR KEYBOARD & MOUSE SETA GVALABLE 7 
1-800-882-7112 in mi 616-374-105 CUSTOM Cases 
WESTERN CONTAINER & CASE 80x 125, Woodiand, Mi 48897 
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PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time to shop araund, 
their only cancern is getting what they need as quickly as possible. 


They'll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplaces’ Direct Response/Display Ad format repre- 
sents a fast, easy and cast effective method of product acquisition, They know it will 
have the products they need and the information they want regarding price, volume 
discounts, specifications and delivery. 

Hfyou think that your husiness can benefit from the 700,000 brand specifiers who 
tead PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and catl (212) 503-5115 or (800) 825-4ADS 


PC MAG 


sAZINE @ 


Bar Code Rene 


Model PC-WEDGE Reader $289.00 
No software changes necessary « For PC XT AT 
or compatibie « Reads Code 39. 2 of §. UPC. 
Codabar « EZBarcode | panting software included 
EZBarcode I Printing Program 
lordered Separately ...ssessecsenens - S900 
Enter and print Code 39 and UPC-A + For dot 
matnx and LaserJet pnnters « Vary bar code henght. 
wigth, spacing prni density. etc 
EZBarcode IH Printing Program... $99.00 
Keyboard or lext file data input « Pants Code 39 
2015. UPC-A EAN-13 « Multiple columns, 
automanc incrementing, on-line help 
GBARCODE'” Program prints bat codes trom 
within DBASE * Add bar code panting 
to your existing GBASE i: 
EZRes“ Memory resident progr 
prints bar codes from OOS Spichons $99.00 
Vide Time Wands 
Portable credst card sized bar code reader « Time 
slamps each bar code as it s read « We carry a 
complete line of Time Wand products « Custom 


Software develooment avaiable = ae 
TimeKeeping Systems, Inc 
12434R Cedat Road « Cleveland OH 44106 
1216) 229-2579 «Fax (216) 229-2573 

Germany Sattwork GmbH 10911) 74 74.99 


France Cab Geshon ot informatique ie 27S 
Austtsha Boogetwate 2 $19 





Ico Dis MASTER 
000108 HOT HL 


Compile Fast Bar Code 
Printing Into Your Programs 
With Code Master 
© Prints UPC; Code 25, 39, 128; 

Codobar; and more. 
© No Royalties, 
. Supports Fs fe per. DBase, 


* Dos, Xenix, "OSi2 compatible. 


$14.90 $2400 “=u 


™ COMPUTER 


CUmNE cree 
PO, Box 634, Ean Claire, WI 54702 
(715) 833 2551 (800) 552-2531 
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1+-800-8-PERCON 


(1-800-873-7266) 





ee 


meme FAX 714 990-2503 


DEALER INQUIRIES (NVI TED | ith 









Bar Code Solutions 


NEW - BIG Text, AIAG, LOGMARS. Bar 
Code printing packages. any label, most 
panniers. 

PC-WAND 100 - in-line scanner emulates 
2ND keyboard on PC. XT & AT. Uses your 
existing soltware without any change 
PC WAND 200 - terminal wedge ona serial 
“party line” for laptops and unix mins 
NEW PC- WAND 300-Upto 128 reader data 
collection system e Auto-discriminates e 
Collects. and transmits to PC or host 

PC- WAND 800 WanderWand - portable 
programmable scanners: laser and pen. 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 
635-C North Berry Street, Brea, CA 92621 
PHONE: 714 990-1880 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-515... 


WAV GU GU f 


BAR CODING BOOKS 
CATALOGUES 


MEEEEIGY (BAR CODE EXPRESS eS 


0 : 
a lec 4 > LABELS: © Industry's Largest Selection PCjr 


© IBMPC/XT/AT PS/2 CLONES 8 BIG TEXT PSieMeleetay : 2 Expansion Pr 
+ TANOY 1000SX/ 1200/3000/4000 jsUPC.MSI.2015.126 Cede39 2 Many Unique, Useful Features P oducts 
© ZENITH 138/148/151/ 158/248 —_ | ile Possibly the largest selection 


¢ EPSON EQUITY 1 & Ill Les, 4 r . 
“IMeleeSVASTVTNE. = Direct from Manufacturer cutee We eae 
TERMINALS: : 41 oe PCjr products, we design them. 
= 30 Day $$ Back Guarantee eSpeed Up Products 


e WYSE 50/60/75 a Pscudn DMA Cartridges 

: CONTROL OATA VIKING 721 aS Day Shipni Second Floppy Disk Drives 
e oe OT100 ame ay Ipping e3% Disk Drives 

e RS 232 


¢PCjr Optical Mice 
Monitor Adapters for PC's 


PC! MS DOS BAR COOE PRINTING SOFTWARE Labeling Software ae ae 


*Full Size Keyboards 
© Print Big Text (Up to 2”) & Bar Codes on PC and Compatibles eSpesch Atachnent 
RESELLER DISCOUNTS AVAILABLE © On Dot Matrix (Epson, Oki, IBM) and LaserJet Printers—FAST eg a ee 


J Call or write to receive our free 
AMERICAN MICROSYSTEMS © All Bar Code Standards—Any Size or Format 32-page catalog o€ PCjr Add-On 


1110S AIRPORT CIRCLE. SUITE 140 © Any Size—Flexible Format—FAST { : products. For even faster results, 
EULESS, TX 76040 (817) 571-9015 4 ” ; : ad maar ceric 
(800) i @ “Callable'—$239 or Menu-Driven—$279 : circle our reader service number. 
FAX (817) 685-6232 PC Enterprises 
H dh id P t bl ‘The jrProducts Group"' 
an e or a es ; ‘ 4 Box 292, Betmar, NJ 07719 


(201) 280-0025 (800) 922-PCUR 


BAR CODE & © Simple, Powerful, 64K Memory CIRCLE 826 ON READER SERVICE CARO 
MAGNETIC STRIPE © Easily Programmable Prompts 2c 
READERS © Uploads via RS-232 or Keyboard 
tor the IBM PC & PS/2 © Bar Code and Keyed Input 4 COMPUTER 
NieaMinaaSnwiletor pon © Doubles as Non-portable Reader INSURANCE 


Lab sen mn ie © Complete with Wand—$849 


Bar code printing software 
Magnetic sinpe encoders a4 =)" 
Units lor other computers & terminals z= : z 


ene encs Bar Code Readers Feuestot 
4047 Transport Street for PC XT, AT & PS/2 COMPUTERS 
alo Alto, a i Full replacement of hardware, medi 
Telephone: &t5-B56-6833 ; K and all RS-232 Terminals Fa ieetaceapervich hacia. miei 
Telex. (Graphnel) 371-9097 TPS PLA — 7 © Attaches as 2nd Keyboard $39 yearly. Covers fire, theft, power 
cnet neenetines atinncn caro ies”. © No Software Changes aces ne We Oeics 
© Reads 20f5, UPC, 128, Code 39 la Call for information or 
: © Rugged, Steel Wand or Laser hate Cia Coverage: 
3 f oF «= 1-800-848- 
PC Magazine © Complete with Wand—$399 emir 


Marketplace WORTHINGTON SAFEWARE, The Insurance Agency Inc. 


2929 N. High Street. P.O. Box 02211 
2nd Color 


Columbus. OH 43202 
O ; DATA SOLUTIONS CIRCLE 827 ON READER SERVICE CARO 
ption 
Available Santa Cruz, CA 95060 CA 408-458-9938 





417-A Ingalls Street 800-345-4220 





THE SHOWCASE 
PC Magazine Marketplace the ultimate target market! FOR PRODUCTS 


Fer then PC Manaaiie Mit ketplars Dirert Respottse Display Ad foritat represents a fist eass and cost effectise method of pronliet acquisition, 


Thos Krew it will tise the pradacts ty need and tee goberiatod Ces wont tegarding pave, soda discannts, speeification atl delivery. 
ene AND SERVICES 


WD seonn lierek thea sear fnestrieess este: bereft frcctte tle SOC OOH beard spostrtiers whee tend PO Maghazitie 


They'll DIRECT their attention to PC Magazine Marketplace IN THE MS DOS 


The brand specttiens slee read PO Magazines clean teaver tees Creme tee stcgge ateented Mrety ot is canteeeres ts stettid wert Mes reed) ts (pricks as. 


pW ssthle MARKET... 


So take DIRECT action and call (212) 503-5115 or 1800) X25-4ADS 
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DATA CONVERSION 


9-TRACK TAPE 


CHECK OUR FEATURES 
CHECK OUR PRICES 

We Support |BM PC/XT/AT, 
PS2, Mac and Sun 

Unix, Xenix, DOS Drivers 

800/1600/3200/6250 BPI 

Tape Duplication 

Linkable Modules 

Easy and Fast Conversion 





CONVERSION 


DISK = DISK - TAPE = DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 










Disk Backup/Restore 
Unlimited Block Size 
256 K or 1M Ramon 









{BM PS/2 
WORDPERFECT 
} LOTUS 


les Board 
LANIER ke Best Prices - rel peasy 
WANG 415-324-911 





Micro =, 
Conversion 


HE Systems 


525 Alma Street, Paio Alto, CA 94301 
Quality Conversion Products Since 1980 
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OPTICAL 
SCANNING 


CALL FOR OUR FREE BROCHURE 


(212) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 


$ EAST 16TH STREET NEW YORK NY 19002 
AMERICA'S LEADERS IN DATA CONVERSIO 
CIRCLE 828 ON READER SERVICE CARD 


gee s Largest Dato Canversion 
and Optical Scanning Facility 
184-13 Horace Hord. Exp., Fresh Meadows, NY 11365 


== (718) 357-8700 —- 
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¢ Complete aystem manufacturer 
¢ Support PC/XT/AT/PS2 & Mac 
e Read & write most 8"/5%"/3%" 
diskettes from IBM syatema 
snd word processors 
¢ Read & write ¥2°’ 9-Track 
tapea from most computers 
© Read text from documents, 



















forma, books and magazines DISK 
icuemedeiweseaion! CONVERSION 


¢ Feat technical support 
Avoid the middieman—Go direct! 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 















TAPE/DISK Q 
CONVERSIONS om 2. 


Conversion services to or irom over 
1250 computer systems: 

¢ Magtapes ¢ Mini Computers 

© Micro Computers ¢ Typesetters 
¢ Word Processors 


CALL THE INDUSTRY LEADERS 
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DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten text to disk in ASCt, 
50¢ per page all WP tormats. 

@ Scan Typeset text 6 to 24pt low rates 

@ Disk convert from IBM, WANG, XEROX, 
VYDEC + 1000 others customized. 

@ Tape conversions (800, 1600, 3200, 6250 BPI) 
@ BEST RATES @ FREE TEST 

1st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY. 10001 

(212) 779-0800 








PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
CIRCLE 833 ON READER SERVICE CARD 
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DATA RECOVERY SERVICES 


ONTRAGK 800-752-1333 
DATA RECOVERY INC. 3335" 


612-937-§ 107 
The Only Custom Data Recovery Experts _ 
















Call us when: 

- Your hard disk can'i be booted 

- You can't access a file 

- Your directories and/or FATs 
are scrambled or gone, etc. 


For that critical moment when on only the best will do. 
832 ON READER CARD 









A service from the 
creators of Disk Manager! 
Recommended by major 
drive manufacturers. 











DISK 
CONVERSION 


DISKETTE COPY 
SERVICE 













TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 





SOFTWARE 
DUPLICATION 





¢ One-Stop Shopping 
* Custom Packaging 
e Copy Protection () 
¢ Technical Support | | 

¢ Drop Shipping 

e Fast Turn-Around | 
© Competitive Pricing 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


MEGASoft 


PO. Box 710, Freehold, NJ 07728 
Full Service Duplication Facility 
CIRCLE 835 ON READER SERVICE CARD 


1-800-422-9622 
{tn OK: 918 254 9622) 


TECHNICAL PROGRAMMING 
SERVICES, INC 

8506 EAST 61ST STREET 

TULSA, OK 74133-1301 
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CHANGING WORD PROCESSORS? 
Media transfer to or from: 

IBM, XEROX, DEC, WANG. 

LANIER, CPT, CT, MICOM, NBI, 

WORDSTAR, WORDPERFECT, MS/WRD, DW3, 
MULTIMATE, SAMNA, MASII, DCA. 

wireexet eFREE TEST CONVERSION@ eee 
Conversion Specialists 

531 Main St.. Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 


TOTAL SERVICE CONVERSIONS 
@ OUR NAME SAYS IT ALL @ 

© Quality Service @ 

© Quick Turnaround @ 

© Low Prices @ 

@ 1-800-5-CONVRT @ 

@ In CA 1-213-669-8134 @ 

© Formerly W/Text Sciences Corporation @ 
TOTAL SERVICE CONVERSIONS, INC. 
1933 Nofth Monon Street 

Los Angeles, CA 90027 






















SOFTWARE PRODUCTION 


* Diak dupiication 

*% Aili formats 

% EVERLOCK copy protection 
® Labei/sieeve printing 

* Fuii packaging services 

*% Warehouaing 

* Drop shipping 

* Fuitiliment 

*% 48-hour delivery 

* Consuitation & guidance 


_Ptar Byte, Inc. 


2880 Bergey Rd., Hatfield. PA 19440 
800-243-1515 



















215-997-2470 


CIRCLE 836 ON READER SERVICE CARD 


1989 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5H15 . . . 


‘ 


SAME DAY SHIPMENT 
D - RAMS 


41256 - 08 ~ $1000 


256 5 4-10 - $1000 


41256 - 07 ~ $9.30 
41256 - 08 ~ $850 
41256 - 10 ~ $730 


8444-10 ~ $050 
6454-12 ~ $850 
img x 1-06 - $2350 
41256 - 12 ~ $6.90 img x 1-10 - $17 00 
41256 -15— $650  1mgx1-12~ $1600 
MATH CO - PROCESSORS 
087-3 - $6800 00267 - 10 ~ $216 00 
9087 - 2 ~ $120.00 0287 - 12 ~ $280 00 
0087-1 ~ $170.00 80387 - 10 ~ $310.00 
80287 - 6 - $130 00 60387 - 20 - $390 00 
80287 - 6 - $195.00 00387 - 25 ~ $480 00 
MODEM 2400 BPS interna’ - $6800 
VOICE CARD - $199.00 
CALL FOR QUANTITY PRICES 
1-800-2-SABINA 
SABINA INTERNATIONAL, INC. 
687 Brea Can oad Suite ab 
Walnut Calf 17K9 
(794)594-6.3.36 « FAX (714)595-4008 
PRIC NOTICE 


VECT TO CHANGE WITHOUT 


CIRCLE 637 OM READER SEAVICE CARD 


NETWORKING 


KEYCARD 
ELIMINATOR 


REYCARS ELIM WATOI E ‘OF 
40 06, 200 2h 


tm a stor $99 


= © & 


Wwe rane reine ww our carreivcest | 
| 1008 UNCONDITIONAL GUARANTEE | 


| «No Holes Cut ¢ 20% More Toner ! 


$36.95 
Call For Brochure 


sone 077 


enigpne! rarTOtA 


In Stock 
Huge Inventory 
For Same Oay Shipmont Call 
0 1-900-22-TONER 
©1-800-228 6637 


dar Savings 
piotier Supplien At Simla 
TONERS PLUS... 
CIRCLE 840 ON READER SERVICE CARD 


Toner Cartridge 
Recharging Speciallst 


+ Darker Print + 24 Ur. Turnaround = | 
LASER PRINTERS - PC COPIERS | 


Jy TECHNOLOGY 
4€ Old Wickory Cove 
Jackson, TN 36305 

901-664-5001 


_ oe oe oe oe oe on ow 
CIRCLE 841 ON READER SEAVICE CARD 


ELS UTILITIES 
RVOD @ Prise FIX 
we so rtx $59 


GETDISK 
GET S103 ORIVES 
200 @ 308 $50 


NETCRACK 
LOSE FASS@ORD? 
nut versions $QQ 


@10s Toots 
PATCH DRIVE TARLES 
twee cereisr $99 


(713) 781-9268 
WBS 


AS 


VELL AUTHORIZED RESELLER 
CIRCLE 838 ON READER SEAVICE CARD 
Ny =| 


SUPPLIES 


SELL US YOUR EMPTY 
TONER CARTRIDGES $10 


ted 
Wotge setae PC WEEM 12/10/00 98 
Im COMPUTER CONSULTANTS INC 


te 
pmeem(Menr] FAR 3206020007 
we ed yartenige 


CIRCLE 639 ON READER SERVICE CARD 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine d the t he 
around, ther NCETTL AS RETLIN| 
what they need as quickly as 


They'll DIRECT their attention to 
PC Maganne Marketplace 


Por them PC Magazioe Marked planes 
Display Ad f 
¥ and ff 
Het vequisttion 
the products 
aration they 
ume dis 
comits, spe ations and delivery 
Ifyou think that your business car 
beriefit fram the TOUANW brand spec 
thers wht PC Magazine 


YOU RE RIGIIT 


So take HRECT action and call 
(202) 503-5105 oF (800) 825-4405, 





PC MAGAZINE @ 


Packaging Items 

® Vinyl Portfolios 

© Binders and Slipcases 
Vinyl, Cloth 

© Spinaker Peks 

© Custom Designs 


Silk Screening and 
Printing Services 

© Binders - Slip - Portfohes 
® Lebels - Tyvek Sleeves 
© Menuels 


ll OE JELOPMLNT = 


Duplication and Assambly Services 

© 100% tndwiduel Testing on each disk 
{Write/Reed/Venfy) 

® 10% AOL tot verticetion performed on 
separate computer 

© Lobel affixing, product essemblies and 
shrink wrapping evatlable 

® Copy Protection Systems 


Accessory Items 

® Index Tebs 

© Vinyl disk peges 1, 2, 3, 4 disk/pg 

© Shipping certons binder/portfolio/disk 

© Typesetting service for menuals from 
file transfers or printouts 

® Oiskette lebel printing 


© Bulk diskettes Gente cron 


721 W. Algonquin Rd., Arlington Hts., Illinois 


60005 READER SERVICE CARO 
(312) 364-SOFT (7638) . FAX 364-7698 . Telex 493-7109 


ae dc 





BACT FIL.E 


Get The Word Out! 


Your Product 
Has Been Chosen 
EDITOR’S CHOICE. 
Let ue take your article to its highest 
level of marketing potential with a reprint! 


To find out how you can have your articie or review 
elegantly reprinted ** on 80 tb. paper stock, in 4-color, 
2-color or |-color, call or write today: 





Jennifer Locke—Reprints Manager, 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447 


**Minimum quantity 500 reprints 





MAY 30. 1989 
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AFTER HOURS 


644 CompuServe Role- CompuServe 
} Playing Games 


9 Create with 
Garfield, Deluxe 
Edition 
Fantavision 
Fourth Portfolio 
Contest 


Manhunter 
Paperboy 


647 


COMMUNICATIONS (MODEMS 
AND SOFTWARE) 


2 MET 2400X 


COMPUTERS 


438 Compaq Deskpro gg aa §2 


286e, Models 1, 
20, and 40 
Zenith 2-386/33 


CONNECTIVITY 


EtherneXt 


READER 
SERVICE 
NUMBER 


COMPANY PRODUCT 
HARDWARE 


441 MAXI RD45 
439 PScomm2, 
PScomm4 


LANGUAGES 
448 QuickC 2.0 
SOFTWARE 
Actor, Version 1.2 The Whitewater 


Group Inc. 
CAT Reader Computer Aided 
nit 3-D, Version Dac Software Inc. 


Technology Inc. 
PC-MIX Proware 
QuikTak Version SiiverSott Inc. 


COMPANY 


476 
4 


Sysgen Inc. 
Metacomp Inc. 
OLM Teaching 
Resources 
Broderbund 474 
Software Inc. 
The Source 


Sierra On-Line Inc. 472 
Mindscape Inc. 472 


Microsoft Corp. 
474 


-S 


Micro Electronic 52 


Technologies Inc. 


BBE E 8 


VP Toolbox, 
Version 3.0 


SNA Inc. 


Zenith Data Systems 33 


435 @Stat, Version _ Intex Solutions 
1.0 


NetWorth Inc. TRAINING 


DESKTOP PUBLISHING 


443 ‘Collage Plus 


GRAPHICS (HARDWARE AND 


nnectivity Clinic 
eben Clinic 
Connectivity Clinic 


Inner Media 
WORD PROCESSING 


431 The Heavy Duty 

VS Software Word Processor 
for 1-2-3, Version 

Xerox Desktop 2.0 

Software Business 


Unit 


451 Volkswriter 4 Litre Softwar 
Inc. 


Optimize the performance of Microsoft Windows/386 and DESQview 386. 
Tell your printer exactly how to print a file without leaving your application. 
An explanation of IBM's technical documentation for 0S/2. 

Leam how you can write programs that access memory above the normal 
DOS 1MB barrier. 

Replace the value in a cell with a value cafculated from it in 1-2-3. 
Oetermine the median in a range of 1-2-3 values 

Password protection to blank your 1-2-3 screen from prying eyes. 
Comparing the contents of two directories with COMP. 

A simple deletion technique makes it easy to recover your files. 

Make sure you don’t delete the wrong file with this verify feature. 

Use WordPerfect 5.0 macros to locate hard-to-find characters. 
Underline and bold WordPerfect text in a single operation. 

An easier way to find your style sheets in Word. 

Tell your network printer to wait for a sheet of letterhead stationery. 

A data switch can spoil protocol transfer attempts. 

Nof all software on a network is networked. 

A free LAN Labs T-shirt offer! 


Bi-Intelligence Inc. 


& 


2 6 


& £5 & 


SPREADSHEET ANALYSIS 


56 
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COMING UP 


| DATABASES: OS/?2 vs. DOS _ It’s been 


more than 2 years since IBM introduced 
OS/2, heralding it as the operating system 
of tomorrow. Two years, and still DOS 
reigns supreme, with many software de- 
velopers taking a wait-and-see attitude on 
Big Blue’s ‘‘new standard.’’ Many, but 
not all. Contributing editor Richard Hale 
Shaw reviews the OS/2 versions of Para- 
dox, Q&A, and R:BASE—as well as their 
DOS counterparts—as PC Magazine ex- 
amines this Tale of Two Operating Sys- 
tems and determines whether OS/2 is in- 
deed ‘‘a far, far better thing... .”’ 


FORMS SOFTWARE It’s a hot, new 
category of computer software, and it’s 
rapidly growing—with more than a dozen 
vendors currently fighting it out for market 
share. But forms-generation programs, 
like the documents they produce, come in 
all shapes and sizes. PC Magazine evalu- 
ates 17 of these packages, examining the 
fine print and reading between the lines. 


CLIP-ART LIBRARIES You want to 
complement your text with graphics but 
your artistic talent goes about as far as a 
stick figure with a hat. Or you just don’t 
have the time it takes to sit down and create 
a dazzling illustration. Well, clip-art li- 
braries are here, offering a wealth of pre- 
drawn artwork, all ready to use, all prom- 
ising to add that professional touch to your 
newsletter, report, or business presenta- 
tion. No desktop publisher will want to 
miss PC Magazine’s in-depth look at 13 of 
these popular packages. 


FONTS With the number of typefaces 
available to LaserJet and PostScript printer 
owners rapidly approaching the number of 
printers out there—or seemingly so— 
choosing from among the hundreds of font 
products on the market can be a formidable 
task indeed. But fear not. Contributing 
editor Edward Mendelson comes to the 
rescue with a complete look at all the latest 
font cartridges, generators, editors, man- 
agers, utilities, and soft fonts. It’s an arti- 
ck easily subtitled ‘Everything you need 
to know about fonts,’ and it’s coming next 
issue. Pcl 


( 


MATION 
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HOW TO STAY ON TOP OF WHAT’S IN THE PC MARKET 


_ USE THIS CARD TO OBTAIN FREE 
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Garfield the Cat 
Stars in Cartoon 
Generator for Kids 


BY ALAN COHEN 


Well, he’s had his own televi- 
sion special and his own Ameri- 
can Express commercial, so it 
was only a matter of time before. 


someone designed a computer | 


program around Garfield, the 
world’s most famous Fat Cat. 
Create with Garfield, De- 
luxe Edition, $39.95 from DLM 
Teaching Resources, lets chil- 
dren design and print their own 
comics, cartoons, posters, and 
labels. These creations all fea- 
ture You-Know-Who himself. 
The program is set up so that 
even children with absolutely 





no artistic talent can easily and 
quickly compose professional- 
looking artwork. 

Your child begins by select- 
ing a background from among a 
variety of predrawn scenes. To 
this beginning, picture ele- 
ments, or srick-ons, can be add- 
ed and arranged. 

Besides a wealth of Garfield 
poses, there are stick-on repre- 
sentations of all our hero's fa- 
vorite and perhaps not so favor- 
ite animated pals. Captions are 
easily added to the picture once 
the artwork is in place. The 
child either chooses from 
among the prewritten captions 
orcomposes original dialogue. 

Create with Garfield is a lot 
of fun, but it isn't without its 
problems. The four-color CGA 
graphics are far from stunning. 
And once a stick-on is *‘stuck 
on"’ to a scene, erasing it be- 
comes a production in itself. 

If you're willing to deal with 


YOU’VE READ ABOUT IT, NOW PLAY IT! 


XENOPHOBE, the Play-By-Mail game given meniion in an article 
in this issue's After Hours section. If you want fo become a starship cap 


tain, engage in diplomacy, make your ship larger and faste: 


vaporize 


other ships or anything else that comes to mind you have five, count ‘em, 
five ways lo get FREE information from us: 
Call us any day at 619-744-LOOK from noon until midnight lo 


speak to us face-to-face. 


Call us any day at 619-744-LOOK from midnight until noon to use 


our BBS system 


Contact us on CompuServe by lea 
us using Our account number: 7 


ing your name and address for 


Circle the number tisted below on the re ade response card. 


Write us at our office at: 


Emprise Game Systems 
Dept. PCM 

PO. Box 83 

San Marcos, CA 92069 


If you do any of these things we will send you information on 
all of our games. Or. you can speed up your entry into 


XENOPHOBE by sending us a check or mon 
for your copy of the XENOPHOBE 


der for $9.95 


ules package. This includes 


80 pages of rules, maps. charts, tables and so forth. 


(Also. ask haw you can play a FREE Sampler of our other 
game, WARP FORCE EMPIRES! Plus, don't forget to ask 
information on our upcoming game WORLD CAMPAIG? 
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jow can we go 
back to sleep, 
Garfield, you 

stupid animal? 


Your child can make Garfield say whatever his or her heart desires with Create 
with Garfield, Deluxe Edition. Artistic talent ts not required. 


these inconveniences (or, per- 
haps more appropriately, will- 
ing to let your child deal with 
them), you'll find Create with 
Garfield to be a worthwhile pro- 
gram that’s stimulating to 
young minds. Pt 
List Price: Create with Garfield, 


Deluxe Edition, $39.95. Requires: 
256K RAM. CGA graphics, DOS 
2.1 or later. Copy protected. DLM 
Teaching Resources, One DLM 
Park, Allen, TX 75002; (800) 527- 
4747, (800) 442-4711 (in Tex.). 
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o complete your library 

of PC Magazine send 
$8.00 for each back issue or- 
dered ($9.00 in Canada, U.S. 
funds only) to: Ziff-Davis 
Publishing Company, P.O. Box 
5999, Cherry Hill, NJ 08034, 
Attn: F Hunter. Be sure to 


include month and year of the 
issue ordered. For faster 
service call 1-609-354-4975. 
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Manhunter: A Grisly 
Vision of New York 
Under Alien Control 


BY STEPHANIE K. LOSEE 


The beautiful opening screens 
of Manhunter, Sierra On-Line's 
latest graphics-based adventure 
game, set you up for something 
really good. While the game 
boasts some of the best graphics 
you've ever seen, actually play- 





ing it tums out to be a massive 
anticlimax. 

It is 2004. Two years earlier, 
the sadistic *‘Orbs"’ invaded 
New York City, bringing life as 
it was known toa halt and desig- 
nating certain humans as ‘*Man- 
hunters.'" These unfortunates 
must track down and report the 
names of fellow humans who 
have committed crimes against 
the Orb Alliance. 

The premise is certainly 
compelling, but game play is for 
the most part rudimentary. If 
there’s anything of interest in a 
given scene, the cursor alerts 
you to its presence when you 
scroll over it. This eliminates 
the frustration that comes from 
searching, but it makes each 
step far too obvious. Often 
you'll walk into a dazzling 
scene to find that there’s only 
one thing to pick up or look at, 








and the rest is just a pretty pic- 
ture. But it’s not all pretty—this 
game is full of graphic violence. 
You'll watch your limbs blown 
off, your head smashed to a 
pulp, and the skin removed 
from your face. 

Amid the blood and gore, 
Manhunter does have merit, in- 
cluding the superb graphics. 
The game takes place in an ar- 
chitecturally correct rendition 
of New York, with accurate 
maps of the city and faithfully 
represented interiors and exteri- 
ors of existing buildings. Along 
the way you'll encounter sever- 
al arcade-style games and obsta- 


, ¢nManhunter, 
Coney Island 
ts but one of 
the New York 

' tondmarks 

, you'll visit in 
your efforts to 
) banish the op- 
pressive Orbs 
| : from Earth, 


cles that provide a welcome 
challenge. 

Like Space Quest, Sierra 
On-Line's superior cousin to 
Manhunter, the game concludes 





with a tag line about the upcom- | 


ing episode in what tums out to 
be an ongoing series. If you're 
new to this kind of graphics- 
based adventure game, you may 
find Manhunter an ideal intro- 
duction, since it isn’t nearly as 
challenging as some others. But 
be forewamed: a strong stom- 
ach is a prerequisite. 

List Price: Manhunter, $49.95; 
Hin! Book, $7.95. Requires: 256K 
RAM; CGA, EGA, MCGA, VGA, 
or Hercules graphics; DOS 2.0 or 
later. Copy protected through 
documentation. Sierra On-Line 
Inc., P.O. Box 485, Coarsegold, 
CA 93614; (209) 683-4468. 
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| Paperboy Takes You on 


The Route to Mischief 


BY PHILIP F. H. ROSE 


Are you worn out from racing 
along mountain roads in Test 
Drive and performing aerial ac- 
robatics in Advanced Flight 
Simulator? Bored with out- 
smarting wizards and battling 
dragons? How about a career in 
newspaper delivery to relieve 
the stress of life? Paperboy, 
Atari’s much-loved arcade clas- 
sic, is now available for the PC 
from Mindscape at $39.95. 

The rules are simple. You 
have newspapers to deliver. 
There are houses on a street to 
deliver them to. Of course, 
there are a few snags along the 
way. Besides cars and pedestri- 
ans, you will encounter barking 
dogs, rolling hubcaps, and a 
hostile lawn mower that wants 
to cut more than the grass, 

As you weave your way 
through these obstacles, you 
must try to deliver your newspa- 
pers to the correct houses, indi- 
cated by the word ‘‘subscriber’’ 
flashing in the bottom right cor- 
ner of the screen, In the true 
spirit of the seedy video arcade, 
Paperboy sometimes rewards 
downright sleazy behavior. You 
get bonus points for ‘‘acciden- 


In Paperboy 
you must not 
Sail to deliver 
the paper toa 
subscriber's 
house, no mal- 
ter what ob- 
stacles block 
your way 
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tally’’ breaking the windows of 
nonsubscribers by throwing 
newspapers through them. The 
whole idea is to balance the use 
of your newspapers between 
teal subscribers and these tar- 
gets while you head for the next 
newspaper pickup. 

Once you finish the day’s 
deliveries, you get to knock off 
some more targets for bonus 
points as you stunt cycle along a 
dirt field. Your day's record is 
then tallied. Each subscriber 
whom you failed to deliver a 
newspaper to drops his sub- 
scription. If you lose too many 
subscribers, your boss may fire 
you—it's a dog-eat-dog world 
out there, But if you have done a 
good job and delivered to all of 
your subscribers, you pick up 
additional houses on your route, 
Each day, the number of obsta- 
cles you face increases, and the 
pace of the action picks up. 

While the excitement level 
may never reach that of PC 
shoot-em-ups, Paperboy offers 
a nice change of pace. Game 
manufacturers should continue 
to look deep into the recesses of 
the arcade game past. They 
might find many other games 
worthy of revival on PCs. 

List Price: Paperboy, 39.95 
Requires: 256K RAM, CGA or 
EGA, DOS 2.0 or later. Copy 
protected. Mindscape Inc., 3444 
Dundee Rd., Northbrook, IL 
60062; (312) 480-7667, 
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Portfolio Contest Tests 
Investment Skills, 
Without the Usual Risk 


BY DONALD B. TRIVETTE 


If you've always suspected 
that—given some cash—you 
could be another T. Boone Pick- 
ens, now’s your chance. On 
June 1, The Source begins its 
fourth Portfolio Contest. 

You start with $100,000 to 
invest in securities. When the 
game ends on July 31, the folks 
at The Source will evaluate your 
portfolio. If your gains exceed 
those of the other contestants, 
you win $1,000. And this thou- 
sand—unlike the $100,000—is 
real, spendable money. 

A stockbroker won the first 
Portfolio Contest by turning 
$100,000 into $350,000. An 
engineer (who must be consid- 
ering a career change) picked up 
the $1,000 in the second con- 
test. Currently, the third contest 
is in progress. 

As I write this, I’m heavily 
invested in options. With some 
extraordinary good luck, my 
portfolio will be at the top of the 
heap on March 31. In the mean- 
time I’ve lost $80,000, but it’s 
not as devastating as it seems. 
The Source lets you create as 
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many $100,000 portfolios as 
you want, so I’ve got several 
that are more conservative. 

The Source offers some ser- 
vices to help you select your in- 
vestments, whether they are 
part of the game or for real. In- 
vestext reports financial data 
and projections for major com- 
panies, Stockvue summarizes 
more than 4,300 stocks; and 
Vestor makes weekly recom- 
mendations and predictions. 

The Portfolio Manager—the 
same one you'll use in the con- 
test—is one of The Source’s 
most powerful investment 
tools. It allows you to sort, 
print, and analyze your portfo- 
lios in a variety of ways, includ- 
ing gains and losses by period 
and holdings by tax lot. 

The Source has agreed to 
pick up part of the tab for the 
fourth contest for PC Magazine 
readers. When you call to open 
an account, give the claim num- 
ber 7800T58, and The Source 
will waive its $30 initiation fee 
and give you a $15 credit. Who 
knows, maybe you'll win the 
fourth contest; I've got the third 
one sewn (loosely) up. 

List Price: Fourth Portfolio 
Contes!. Standard Source connect 
Charges apply, based on time of day 
and bit-per-second rate. Requires: 
Modem, communications 
software. The Source, 1616 
Anderson Rd., McLean, VA 
22102; (800) 336-3366. 
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The Source's 
Fourth Portfo- 
ho Contest has 
facilines that 
allow you to 

) track the prog- 
ress (positive 

) or negative) of 
the securites 
you “buy,” 






















Fantavision animates simple drawings. In this example, the kite moves back and 


forth across the screen. 
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Animation Generator 
Brings Drawings to Life 








BY MATTHEW J. ROSS 


Fantavision, from Broder- 
bund’s Creative Workshop Se- 
ries, is a slick animation and 
special-effects generator. De- 
signed for ages 8 to adult, it is a 
fun way to develop your child’s 
artistic skills, and maybe even 
stimulate your own dormant 
creativity. 

Using a mouse, you can 
draw up to 16 geometric ob- 
jects, including squares, cir- 
cles, and triangles, in a frame. 
These objects can be cut and 
pasted into different frames, ro- 
tated, and made larger or small- 
er with the zoom feature. After 
you create a series of different 
frames, Fantavision fills in the 
gaps, generating as many as 64 
in-between frames, producing 
smoothly animated special ef- 
fects. 

Watch as your objects move 
across the screen, change col- 
ors, and spin. You may view 
your movie at different speeds, 
change an object’s perspective 
from one frame to the next, and 
draw background images to cre- 
ate an eye-catching stage for 
your action. 

After you've gotten the ef- 
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fects just right, pull down the 
Sound menu and select from 
several ready-made sounds: a 
dog’s bark, a bird’s chirp, or a 
laser’s blast. Among other 
choices are ‘‘pops’’ and 
“‘creaks.’* Fantavision even al- 
lows you to customize your own 
sounds by specifying frequency 
and duration. Enter the sounds 
inlo the desired frames of your 
movie, hit GO, and see and hear 
your cinematic masterpiece 
come to life. 

Fantavision’s clear instruc- 
tions and interface make this 
program easy to learn; you will 
be making simple special ef- 
fects in an hour. A selection of | 
impressive, ready-made movies 
and effects comes on an addi- 
tional disk. See a polar bear 
cleverly drawn with stick fig- 
ures. Watch an erupting volca- 
no, or follow an eagle as it ma- 
jestically swoops across your 
screen. 

As with most art or drawing 
software, talent is required for 
teally eye-catching results. This 
doesn’t mean you can't have fun 
if you can't draw. Just don’t ex- | 
pect to create Lucasfilm results 
if you don’t have some artistic 
ability. 

List Price: Fantavision, $49.95. 
Requires: 256K RAM, mouse, 
graphics adapter, DOS 2.0 or later. 
Nol copy protected. Broderbund 
Software Inc., 17 Paul Dr., San 
Rafael, CA 94903; (415) 492-3200. 
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connors: PCO EXCHANGE ACCOUNTING 





(Bedford Software) 


“The Perfect System for your 
Growing Business.” 
BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package ...or 
combine modules to form your completely 





coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
{even for payroll}, keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice in a review of 59 accounting packages conducted by Price 
Waterhouse. "This is truly a (complete accounting) system. Bedford's six mod- 
ules...are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap—even for non-accountants.” 

BEDFORD ACCOUNTING. ..IBM VERSION...... 
BEDFORD ACCOUNTING... MACINTOSH VERS! 







pete crite Accounting.......... $159 Dac Easy Accounting..........$ 79 
LANDLORD/LANDMASTER «,%., 
(Systems Plus) MANAGEMENT 


“A Complete Property Management System— 
Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 

| payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 
$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable ...$1250. 


— “ FORMWORX (Formworx) 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms”... Compaq Magazine... "faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORKX lets you create any form in- 
stantly. Using FORMWORX'S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths ...add heading and text using a 
q variety of type sizes and styles...and complete 
\ INCREASE - your form by adding any of 95 graphics fill patterns 
OFFICE paluaine shading and borders. FORMWORX outper- 
rms. competition. 

PRODUCTIVITY FORMWORKX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
& market. Now, you can actually make form overlays and 
(= fill in all the blanks on your form. Save it, recall it, per- 
? form automatic mathematics and recalculations on your 

form...and, If you use dBASE, it’s totally compatible. 


FORMWORX........:.0000000¢ $99.95 FPORMWORKX WITH FILL & FILE ....... $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms $39.95 Personnel FOrMs .......000..00+« 
Time Management Forms $39.95 Project Management Forms. 
Sales & Marketing Forms.... $39.95 Graphics & Charts 





$39.95 
$39.95 
$39.95 











HANSON & CONNORS 


SUPPORTS “gy 
BAR CODE 
READERS 


READY TO RUN ACCOUNTING’: 








; LOTUS 
\ COMPATIBLE 
“The Full-Featured Accounting System that Runs Under 1-2-3." 

Acompletely integrated, full-featured, easy-to-run accounting system 


that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete syster 
General Ledger. $69.95 Payroll. 






Accounts Receivable .. eee $49.95 Accounts Payable.. 
Inventory Control/Order Entry . .$! 
Complete System (all 5 modules)... 








MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL toicrosiz corporation) 


The MICROBIZ RETAIL STORE SYSTEM \s an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of ) inventory, commissions, look up prices, print cash 



































register receipts (orc ete Invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It’s time to 
Optional add-ons to your Retail Store Software Syste complete cash 
drawer that plugs into your 1BM PC or compatible, a receipt printer and bar 
Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 
Register Software .......000. $399 Beauty Salon Accounting........... $795 
Bar Code Reader for Above $595 The Auto Repair Shop 
TIMESLIPS I surg 
(North Edge Software) PRICE 9 af 
Billing System for Anyone Who is 
Must Bill for Time and Service... 
doctors, consultants and other profes- Ej >} 
sionals than any other billing system.” * 
that TIMESLIPS [1 is the best time and 
billing system on the market...and certainly 
and up. TIMESLIPS received one of INFOWORLD'S best ratings ever (9.3). 
TIMESLIPS is memory resident. offers a pop-up “stopwatch” to time phone 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford, Peachtree and DAC. You may even export data to 
TIMESLIPS Il (for hard disk drive systems} a. $197.00 
TIMESLIPS (for floppy systems)... $ 97.00 
We are the experte in accounting software. Choose from over 100 accounting 
packages, and vertical market packages. Call for great values on DAC EASY, 
chage: 
Peplense | call or write for our FREE 48 page full color fr calaiog containing more 
Specifications are subject to change. Delivery subject to availability. 
Add $6 for shipping of the first item ($3 for each additional Item). 


COINP Ute VIBE corres sccss cassatascrceteerre can eauss snasacusturstoavcace cxsaccensAiseeee all for $395. 
code reader. 
Retall Store/Computer Cash Video/Liquor Store Management... $795 
Cash Drawer for Above.......s.00. $495 Controller .....cseccscsrsrersererseroreres STIS 
"The Professional Time and 
used by more accountants, lawyers, co a Re 
It’s unanimous. All the reviewers agree 
equal to or better than packages selling for $2006 
calls and activities, generates transaction reports, client history, aged receiv- 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 
TAL (link TIMESLIPS III to other: accounting programs)... . $ 79.95 
PEACHTREE and more than 100 other business, accounting and vertical market 
than 100,000 hardware and software items ready to be shipped. All prices and 
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PC EXCHANGE™ 1-800-DIAL-PCX #2 








Overmcut Sorrwane Dever’ Gog 
FE erly PC EXPRES. iS be ial 


(That's 1-800-342-5729) 7 ZEL PLAZA 
All prices subject to change. 


Delivery subject to availability. 10977 


PHONE: (914) 426-2400 
SPRING VALLEY, NY — FAX: (914)426-2600 
TELEX; 667962 (SOFT COMM NYK) 
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| | ON-LINE 


dreamers together in what could 





mand SERVICES 








CompuServe Role-Playing Games: 
A Respite from the Mundane World 


BY BILL O'BRIEN 


We've had fantasy for as long as 
we've been ourselves. A mil- 
lion years ago you could spark 
your mind by dreamily contem- 
plating the latest cave drawings. 
Today, there is a whole uni- 
verse—or, more accurately, 
there are many universes—of 
dungeons, dragons, good, and 
evil waiting for you on-line. 
The PC’s telecommunications 
capability is the key to these 
vast realms. 

Communications services 
like CompuServe and The 
Source bring formerly isolated 





AFTER HOURS 


INDEX 


CompuServe Role-Playing 
Game: 

Your modem is the ticket to 
alien worlds and epic strug- 
gies on far-off planets. 

The Source’s Fourth 
Portfolio Contest 
Anon-line game for 
armchair arbitrageurs. 
Fantavision 

Animation system brings 
your artwork to life. 
Manhunter 

A gory vision of humanity 
ruled by aliens. 

Paperboy 

An arcade favorite makes 

it to the PC. 

Create with Garfield, 
Deluxe Edition 

Your child can create origi- 
nal cartoons featuring every- 
one’s favorite feline. 








be called ‘‘gang fantasy."’ The 
frontiers of the imagination are 
explored by communities of 
connected users, united by 
nothing more than a phone line 
and the world of multiuser, on- 
line games. 

Many such game theaters 
thrive on CompuServe, where 
perhaps the most-ardent players 
engage in role-playing games 
(RPGs). For the novice, rela- 
tively simple, maze-oriented 
RPGs like BlackDragon and the 
Island of Kesmai lead your 
character through dungeons, 
tunnels, gardens, and castles as 
you encounter al} manner of 
challenges. 

Throughout ii all, your char- 
acter’s attributes (strength, in- 
telligence, wisdom, stamina, 
luck, and so on) wax and wane 
according to the choices you 
make in dealing with your sur- 
roundings. These games pro- 
vide relatively low-level graph- 
ics with slashes and brackets 
used to represent stairs and 
walls. Alphanumerics might 
represent creatures, treasures, 
or other objects of interest. 

Gamesters looking for more 
challenge can head for Compu- 





Serve's British Legends, a | 


game where character creation 
is slightly more involved. Still 
based on maze theory, British 
Legends hosts a multiplayer 
scenario where you can interact 
with other CompuServe users’ 
characters while exploring the 
countryside. You may talk to 
them, steal from them, or fight 
for or against them. 
Camaraderie and large-scale 
player interaction are rampant 
in British Legends—so much so 
that more-sophisticated players 





may be put off by it. Scene de- 
scriptions, for example, often 
scroll off the screen as players 
communicate back and forth on 
topics hardly related to the ad- 
venture at all. 

Still other games on Compu- 
Serve use the information ser- 
vice simply as a central meeting 
place for the players. Actual 
play takes place by mail, in 


Strategy. pre- 
Planning, and 
intuition de- 
ede the out- 
come of con- 
frontations in 
all Compu- 
Serve RPGs. 
Graphics are 
fare because 
of the variety 
of screen 
formats sup- 
ported. 


much the same way that chess 
can be played through the postal 
service. 

Xenophobe is one such 
CompuServe game. In Xeno- 
phobe, a player decides which 
of several races (Terran and 
Alien) he wishes to be, and how 
many spaceships he wants. 
(Moderator Jim Townsend esti- 
mates that only about 3 percent 
of the players are women, hence 
the masculine pronoun.) Then 
the intrepid gamester sets off to 
conquer the Xenophobe uni- 
verse, 

That universe is vast and, af- 
ter 2 years of play, mostly unex- 
plored. The intensity of play is 
reflected in the game rules and 
procedures. Order a ship, for in- 
stance, and you must also fit it 
out with engines and a com- 
mand center. Players can form 
trade and military alliances and 
establish colonies. 

All of this is done, of course, 
by mail. Each turn is accompa- 
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nied by a check to cover the cost 
of computer time used to ana- 
lyze amove. Your ambition dic- 
tates the amount of money 
you'll spend, but Townsend has 
built some limits into Xeno- 
phobe that prevent the more af- 
fluent players from dominating 
the game through money alone. 

The people who play the 
games are as interesting as the 





games themselves. Some con- 
sider playing their roles a form 
of relaxation. Others are more 
intense. 

Some players live through 
their real-world days just to get 
on-line and engage in their fan- 
tasy roles. After all, command- 
ing a space army is a lot more 
fun than getting yelled at by the 
boss for losing a box of paper 
clips. CompuServe’s role-play- 
ing games are one of the most 
exciting facets of the informa- 
tion service, because they link 
the PC community in a network 
limited only by the minds of the 
users. 

List Price: CompuServe Role- 
Playing Games. Standard 
CompuServe rates; addittonal 
charges for some games. Requires: 
Modem, communications 
software. CompuServe, 5000 
Arlingion Centre Bivd., Columbus, 
OH 43220; (614) 457-8600. 
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IF YOU LIKED OUR AD, 
YOU'LL LOVE THE BOOK. 


(nthe back cover of this maga- 
zine, you'll find a 4-page ad 


about our 386™ systems, 286 
systems, laser printers, and low 


like what you see, we have a 28- 
page catalog you'll like even 
more. Just send the card below, 


and we'll send you a free copy. 


direct-from-the-manufac- [pYRMH Or call (800) 426-5150. In 


turer prices. And if you 


SME Canada, call (800) 387-5752. 


© 1988 DELL COMPUTER CORPORATION 386 0 a trademark of Intel Corporation. 


GET OUR FREE 28-PAGE CATALOG 


OF DELL CoMPUTER SYSTEMS. 
This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a full line of soft- 
ware, peripherals, enhancement products, and networking 
solutions. Just send this card, and we'll send you a copy. 
Name: 

Title: 

Company: 

Address: 

City: _______ State: Zip: 
Phone:__ 

O1Please have a Dell representative call me. 

1, Are youa (select one): 4. How many PCs do you 
A CEnd user have installed now? 

B OConsultant AOLO 


C OReseller B O1i1-20 

D OCorporate Purchaser C (2) Over 21 

E CODP/MIS Manager 5 How many PCs do you (your 

2. Which products are company) plan to purchase 
you most interested in? in the next twelve months? 

A 01286 architecture AQHL-10 

B (1386 architecture B O11-20 


3. Are youinterestedin © Over 
computer products for. 6. Is your requirement: 

A OHome A O Immediate 

B C1Business B (11-3 Months 

C OOver 3 Months 

D O Info only 
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GET OUR FREE 28-PAGE CATALOG 


oF DELL CoMPUTER SYSTEMS. 
This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a full line of soft- 
ware, peripherals, enhancement products, and networking 
solutions. Just send this card, and we'll send you a copy. 
Name: 


Title: 
Company: 
Address: 
City; States Zip: 
Phone: 
CPlease have a Dell representative call me. 
1, Are you a (select one): 4. How many PCs do you 
A DEnd user have installed now? 
B OConsultant AQ110 
C DO Reseller B 0 11-20 
D O Corporate Purchaser CO Over 21 
E OODP/MIS Manager 5, How many PCs do you (your 
2. Which products are company) plan to purchase 

you most interested in? in the next twelve months? 
A 00286 architecture AQ1-10 
B (386 architecture B O11-20 
3. Are you interested in C C1 Over 21 

computer products for: 6. Is your requirement: 
A O Home A O Immediate 
B CBusiness B (11-3 Months 

C O1Over 3 Months 
D Ol Info only 
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our free 28-page catalog. But if 
you'd rather send this card, that’s 
fine with us. Just fill it out 
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zine, there’s a 4-page ad for Dell 
Computer Systems. It invites 
you to call our toll-free 
number, so you can get 


On the back cover of this maga- 
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It even has the umph to 


work as a network file server. 


TELL US WHAT 
TO DO NEXT. 


As muchas the Dell 
System 310 has to offer, it 
doesn't even begin to reach 
its full potential until after 
we've heard your input. 
For it’s only in this way 
that we're able to custom 
configure every 310. To give 
users exactly what they need. 
No more. No less. 
Do a lot of spreadsheets? 
There's an optional Intel 
80387 or WEITEK 3167 math 
coprocessor available. 

Storage? You can have 
a 40 MB hard drive. Or 
choose a 90, 150, or 322 
MBESDt drive. 

The System 310 comes 


standard with 1 MB of 
OUR SYSTEM 310 RAM. Want more? We 
iS iF ASTER bial, | can add as much as 8 MB 
re) to the system board. Still 
A BAT OUT F HELL. not enough? We can add 
still another 8 MB by 
installing a high-speed 
memory expansion board. 
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If you’ve been looking at Teviewer to comment, “It’s You can even run your 310 
386- based computers, you fast enough to burn the sand as either a MS-DOS?OS/2 or 
obviously feel the need for off a desert floor.” UNIX®* system. It’s your call. 
speed. Something the Dell For us, however, fast The same holds true for 
System 310 delivers in spades. | enough is not enough. monitors. You can choose 

In fact, the System 310 By utilizing an Intel*82385 | between VGA mono or VGA 


has more speed than even Cache Memory Controller, Color Plus, for high 
the most seasoned 386-users | page mode RAMandinter- | _ resolution colors displayed 
have come to expect. leaved memory, the 310 not ona larger screen. 

Case in point, PC Labs only delivers all that speed, | The point here is that when 
benchmark tests. The 310 but enough horsepower todo | you ordera System 310, you 
consistently outperformed everything from CAD/CAM not only get a 386-based 
the Compaq’ 386/20e. Nor to megaspreadsheets to system that’s incredibly fast, 
to mention the IBM PS/2’ databases the size of the powerful and versatile, but 
Model 70-121. Leading one Manhartan Yellow Pages. incredibly personal as well. 


| 
| 


© ee Saree, : 





“You will have to look 

far and wide to find a 

better price performan 
package for the power- 
user lurking inside you: 


(November 29, 1988) 
For the full story, see inside back cover. 
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